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To the HonoURABLE 
His Majeſty's Commiſſioners 
. 


DUTIES of EXCISE, Se. 


| — 


May it pleaſe your HonovuRs, 


- HE following Treatiſe is compiled 
— with a View to improve the Practice 
of Gau GIN, particularly that 

7 Part of it, which relates to the Ullaging of 
Casks ; and for this Purpoſe, I have calcu- 

lated very accurate and extenſive Tables of Seg- 

ments, which, if introduced into Practice, 


would render that Buſineſs exact and eaſy; 
821 , and 


(ir) 
chiefly for the Uſe and Benefit of the Officers 
of Exciſe, it naturally applies itſelf to you; | 
that it may prove ſerviceable to them, and 


meet with your Approbation, is the earneſt 
Defice of 
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Your moſt humble 
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and moſt obedient Servant, 
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TREATISE 
 Ullaging. 


AVING obſerved, that moſt Authors, 


who have wrote on the Art of GavuG- 
ING, have vety ſlightly paſſed over that 
Part of it, which relates to the Uſlaging of 
Casks ; and alſo, that the ſame may be 
very commodiouſly applied to all other 
Utenfils, I have thought it worth my while to compoſe 
the following Tract, wherein I have endeavoured to 
bring this Matter to as great an Exactneſs, and to make 
it as oy in Practice, as the Nature of the Thing will ad- 
mit of. 
Ir is eaſy to perceive, that there is a two-fold Diffe- 
rence in the Segments of the Fruſtums of all Solids, the 
one ariſing from the different Proportions or Ratios be- 
twixt the Diameters of thcir greater and leſſer Baſes ; and 
the other from the different Curvature of their Sides. 
The latter being much the _ is determined by the 
different 


— — — —  - — 2 — —— 
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? different Proportions betwixt their circumſcribing cy. 
Unders and whole Contents. And as the full Contents 
of all open Utenſils are obtained very near the Truth by 


taking a few Dimenſions within them; it follows, that 
we can always know to what Form they neareſt ap- 
proach, or what the Degree of Curvature in their 

ides is. wn r ö 

Haix I have only principally conſidered Sphe- 
roids, becauſe, it 2 9 Putt Thing to deter- 
mine on the Sight of any Caſk, what Form it is of, their 
Contents are generally computed as ſuch ; but for them 
I have given very large and accurate Tables of Segments 
for eight Varieties, ſerving alſo very well for the twenty- 
nine diſtinguiſhed by the ſeveral Ratios expreſſed at the 
Tops of the Columns. Moreover, to compoſe ſuch 
large Tables for all the Varieties of Solids, differing in 
Curvature, that might occur in Practice, would be 2 
moſttedious and almoſt - endleſs Work. However, this 
Deficiency is in a great meaſure ſupplied by other Tables, 
which I have alſo ſubjoined, exhibiting the Differences 
of theſe Segments in their ſeveral Varieties, from the 
Segments of other Solids having different Degrees of 
Curvature, in their ſeveral Varieties. The firſt of 
theſe is. of the ſame Order or Variety, reſpecting their 
Diameters, with the firſt Order or Variety of Spheroids ; 
the ſecond Table is of the ſame Order, reſpectig the 


. Diameters, with the fecond Order of Spheroids and ſo 


on. So that if we can by any means come at the full 
Content of any Caſk, or other Utenſil near the Truth, 
we can always be aſſured of obtaining its true Segments 
very nearly. | | 

ow theſe Tables are to be managed, as alſo their 
Conſtructions, will appear from the Problems which pre- 
cede them, and the Examples I have produced to il- 
luſtrate their Uſe. 

AN p this Way of Proceeding, being agreeable to the 
Principles of ſolid Geometry, ſeems to me of all the 
moſt natural and beſt ſuited to ſuch Purpoſes. Nor can 
it give much more Trouble in the Management, than 
the uſual Methods practiced ele Caſes, and the Con- 
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cluſions will certainly be exact, whereas in the common 
Way, it can ſeldom or never happen ſo. For in the firſt 
Place, the Ullages of all ſtanding Caſks, being deter- 
mined in the common Way, by one Line of Segments, 
which- is graduated on the Sliding Rule for Spheroids, 
whoſe Bung Diameters. are to their Head Diameters 
nearly in the Ratio of 100 to 82 ; and the Ullages of all 
lying Caſks by another Line of Segments graduated on 
the Sliding Rule alſo for Spheroids, whoſe Bung Diame- 
ters are to their Head Diameters nearly in the Ratio of 
100 to 75, but this laſt very faulty even for ſuch ſort of 
Caſks : It follows, that as often as theſe Lines are uſed 
for determining the Ullages of Caſks, differing in thoſe 
Ratios, or in the. Curvature of their Sides, the Conclu- 
ſions drawn there on muſt be erroneous. And, in the 
next Place, the ufual Method of inching large Utenſils, 
is, to divide them into ſeveral Frùſtums, and to inch 
thoſe Fruſtums as pe but by proceeding in this 
Manner, it is evidenty. that all, or moſt of the Contents 
ſo found, will be wrong; and the more ſo, the greater 
Difference there ig betwixt_the Diameters, and in the 
Curvature of the Sides. Whereas if the Methods here- 
in laid down are duly followed, we can always make our 
Calewtations in a manner as exact as we pleaſe, Soſthat 
by this Means the Buſineſs of inching any kind of Veſſels, 
and making ſtanding. Tables of their Contents at arty 
aſſigned Depths, to which we may at any time have Re- 
A is rendered in fone Degree univerſal and com- 
Plat. h 
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PROBLEM. 


To cube the Part of the Spheroid generated by the Rotation of 
the Part MPeC of the Ellipfis Ae a. - 


Marte PC=x, PM=15, AC a, and Ce =. 
Then the Equation y* 2 — —_— will expreſs the 
Nature of the Ellipſis. 


Lr the Ratio of the Radius of a Circle to the Cir- 
cumference be expreſſed by — , and the Area of the 


Circle deſcribed by the Radius PM will be = L 5 


27 


but ſubſtituting for y* its Value G —=) the ſaid 


Area will be = 7 , which multiply'd into + 


ara? 
2 1 d 5 
gives . — for the Fluxion of the Part to 
2 7 27 a* 


be cubed, 


Otherwiſe, 


a 
” " * » * . 
"IN 4. 7 : * : . | a 88 - 8 
1 Rf 3 * — 1 * » 4 * F ew 
* * 3 . . . ⁰ V ˙⁰ V SC AS 2 OT 
* * ab. * — 


I MPeC. 


ULLAGING and INcyInG, 5 


Otherwiſe. 


Draw aF parallel and equal to Ce, and let RL 
meet the Line joining the Points e, F in ö, and the Di- 
ameter CF in d. Then by the Property of the Ellip- 


ſis Rd = = . Now the Fluxion of the Cylinder 


2 
generated by the Rotation of the Parallelogram Cebr is 
pc? * 
2751 


„and the Fluxion of the Cone generated by the 


Triangle CR is 2 — from the former Fluxion 


2 r a* 


take the latter Fluxion and we have 2 f. 


2 7 3 


which is the ſame as was found above. 

WHENCE it is evident, that the Spheroidical Space 
MPeC is equal to the Difference of the ſaid Cylinder 
and Cone; that is, by taking the Fluents, we ſhall have 
pcͤ* & e* x3 


— -—— for the Solidity of the ſaid Space. But 


80 674 


2 


2 
if for = in this Value, we write its Equal 1— = » We 


ſhall have . — 2. — for the Value of the Cone; 
| | : 


which conſequently, will vary as the Value of _ 


varies. And if the Space M PeC, or Ce RL, which is 
equal to it, be cut into any Number of Parts by parallel 
and equidiſtant Planes, it is plain, that the Cylinder and 


Cone will be cut into the fame Number of Parts, and 


that the Difference of their Segments will be equal to 
the ſeveral and reſpective Segments of the Space 
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have. 3062 for the Cylindrica 


6 The METHOD of 


HENCE we have a very eaſy Method for conſtructing 

a Table of Segments for upright Spheroidical Caſks, 
whoſe Bung Diameters have a given Ratio to their Head 
Diameters. For the Segments of the circumſcribing 
Cylinder are had by multiplying its Content into 'the 
of the Segment divided by the 


Height of the Cylinder, and the upper Segments of the 


one C Rd are had by multiplying its Content into the 
; of the Depth of the Segment di- 
vided by the Height of the Cone ; and theſe being taken 
from the Cone's whole Content, will leave the lower 
Segments of the Cone. Which being duly conſidered, 
it the Length of any Caſk be divided into 1000 equal 
Parts, and the Content into 10,000 ; it will not be dith- 
cult for any one to find the Number of Parts, of the 
latter correſponding to any Number of Parts of the 
former. | 
For Inſtance, if it were required ro find the Segment 
anſwering to + or 250 thouſandth Parts of the Length 
in ſuch a Table, ſuppoſing the Bung Diameter to be to 
the Head Diameter, as 100 is to 67 ; it will be found 
thus. The Ratio of the circumſcribing Cylinder to the 
Caſk's Content, in this Caſe, is, 8163; and the Ratio 
of the ſame to the Cone 1s, 1837. Therefore the Ratio 
of the Caſk's Content to its circumſcribing Cylinder will 
be 1,225, and the Ratio of the ſame to their Difference 
226. If x . 225 be — into + or. 25 we ſhall 


Segment expreſſed in ten 
thouſandth Parts of the Caſk's Content, and if the Cube 


of (1— 2 X ; or) . 5 be ſubſtracted from Unity, and the 
Remainder multiplied into the half of. 225 we ſhall have 
. 0984 for the Conical Segment expreſſed in the fame 
Parts. Wherefore if the latter be taken from the for- 
mer, we ſhall have. 2078 which is the Segment required. 
And by proceeding in the fame manner, all the other 
Segments may be found ; but it will be ſufficient, if the 
Segments are computed by this Rule, only to every 
hundredth Part of the Length ; and then the reſt may 
be interpolated by the Help of their Differences. 
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Tx Segments of a Cafk in the Form of a parabolical 
Conoid may be obtained in the following Manner. 

SUBSTRACT the Ratio of the Caſk's Content to its in- 
ſcribed Cylinder from Unity, and divide the Remainder 
by 5000. To the Quotient add a hundredth Part of 
the ſaid Ratio, and the Sum will be the firſt Segment, 
the Length being divided into x00 equal Parts. To 
four Times the Quotient add two hundredth Parts of 
the ſaid Ratio, and the Sum will be the ſecond Segment. 
To nine Times the Quotient add three hundreth Parts 
of the ſaid Ratio and the Sum will be the third Segment, 
and fo on. 

ExAmMPLE. Let the Bung Diameter be to the Head 
Diameter, as 100 is to 67. Then the Ratio of the Caſk's 
Content to its inſcribed Cylinder will 'be .6171, and 


Een = o, 0000766, and o, 0000766 + 
o, 006171 = o, 0062, Sc. = Segment anſwering to 
1004 Part of the Length. | 

o, 0000766 x 4 ＋ o, 006171 x 2 =0, 0126, &;, = 
Segment anſwering to 200¹ Parts of the Length. 
| ', 0000766 x 9 + . 0obr71 x 3 = .0192. =-Segment 
eee, to 2 Parts of the 3 | — | 

. 0090766 x 16 + .006171 x 4 = . 0259 = Segment 
anſwering to 400. Parts of the — Se. 

TR Segments of a Caſk in the Form of the Fruſtums 
of two Cones may be found by this Rule. | 

To the Ratio of the Bung Diameter to the Head 
Diameter add 39. +, 2 Cc. Parts of the Difference 
between 1.90 and the ſaid Ratio. Let; Part of each 
Sum, +4 Part of the Square ct each Sum, and alſo + be 
added together. Then multiply the Sums thus reſulting, 
the firſt into 49, the ſecond into 48, the third into 47, 
Oc. hundredth Parts of the Ratio of the Caſk's Content 
to its circumſcribing Cylinder, and the Products being 
{everally deducted from . 5 will leave the Segments cor- 
reſponding to 100** 200** 300th, c. Parts of the Length. 

SUPPOSE the Ratio of the Bung Diameter to the Head 


. | wv 1.30 .6 
Diameter be. 67. Ihen {ILL . 0966, and. 67 
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8 The METHOD / 
+ . 0066 = . 6766, and . 6766 =.. 2255 


IT 
Tux Ratio of the Caſk's Content w its n 
ing Cylinder is 1. 4159, which multiply'd into V gives 
£09379» and . 7114 x -69379 = - 49356, which taken 
from . 5 leaves. 0064 = the Segment anſwering to 
root Part of the Length. 


AGAIN .67 + . o066 x 2 = 6832, and 


6832 
3 = 22773 
2 
- 0332] 15559 
3 U 
12 . IIITT 
71665 


and. 5 — 71665 x I. 3 b = 0129 = tho 
Segment anſwering to 2007 Parts of the Length. 
LasTLY .67 + . oo x 3 = 6898, and 
. 6898 
3 — 22993 
© 6898| 


3 
HE = - 33333 
« 72187 
and . 5 — .72187 x 1.4159 * 47 = . 0o196 = Seg- 
ment anſwering to 300*® Parts of the Length, &c, 


= 15861 
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8 A TABLE 


: . 5 = 
a > 5 4 2 wy x: 1 
5 © oe ee S 
— — 


* 
7 

4 
a? 
* 
© 

« 

L 

0 


75 4 3 A 
"| 


EX +3: 


OF 


„ SEGMENT F., 
| Calculated foy 


EIGHT VARIETIES 


he y wa 


| Upright Spheroidical CAs Ks, 
1 0 


| Every thouſandth Part of the Length. 
)eg- 
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ULLAGING and INcHInc. II 
Spheroids ſtanding. 
Height Var.j2 Var. 3 Var. A Var.|5 Var.|6Var.|7 Var.|8 Var. 


67 | +70 | 374 | »77 | 481 | 285] 89 | 293 
"68 »71 | 575 | 277 ,82 | ,86 | ,90 | ,94 
69 | »72 | »70 | »79 | 383 89 91 | »95 
573 80 | ,84 | ,8 

Seg. | Seg. | Seg. | Seg. | Seg. | Seg. | Seg. | Seg. | 
.ooot|.0006/-000; |-0007Þ 0008-000t[.0005-0009! 
.0011].0012;001 7] 0014] 0015|001E]-0017]-0018} 
.0017|,0019:002c|-002 1|0023|-0025|-0026-0028 
0027] 0025/0027|-0028| 0031[-003 31-0035] 0037 
.0029],0031-0034|10036['0038[-0041[.0044[,0046, 
00341-0037 .0040[.004 3]-004.6]. 004g]-0052[.0055; 
IS ISAT 00611.0064. 


.0046].0050],0054|.0057|-0061].0066[.0070|,007 4. 
.005 1].0056\-00bc. 0064] 0069].0074[.0078[,008 3' 
.0057].0062|, 0067[.007 1Þ 0077[-0082].0087[,0092; 


.0067[.0068/.007 4|.0078[-0085|.0090|.0a96|-0101 
.00691.007 5/.0081|.0085|.0092].0098[.0104|-0111 
.0074|.008 1þ-0087|.00q 2].010c|.0107].011 43-0120 
I .oo8c[.0087;.0094|.010c.0107[.011:.0122|.0129 
5. oo8 . oog (.0101.010-|.0115].012|.01 31/0139 


.0092þ.0100.0108Þ.0114[-0127.0131]-0139|-0148 
.ooq8[.0106\.0115|.0121}.01 30.01 390148|.01 57 
010+|.01124.0121].0125|.0138|.014t|-0157].0166 
19.0105|.0119%0128þ.0136 014+|.015t[-0165.0176) 
20/-Or1<.0125|.013<] O143].015<1 016:1.01741.0185 


211.0121]-01320.0142] 0150Þ0161] 017; 0183-0194 
22]-0127]-01381.0149].0158]-016c1.0181] 0192020, 
23,0133|01457015t] 01650177] 0189020110313 
24\.0130[-01514-016:].0173|-018<] 019; [.02.10,.022% 
25\.0145]-0158].0171].018c|-019:|.020t|.0219,.02.32 


—— — — 


2000152 0165[.017+t1.018;[-020;| 0214] 02271-0241 
27/0158]-0171{.018:.0195).020c[.022: 9236.02 50 
2800104 0178. 0192000217031 0245059 

.02 544.026 


| | 
.020 21.02.70 


29.0170 0184.0190].02101.022<} 0240 
20\.0176h.0191\.020(L.02171.023:1.0248 
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Spheroids ſtanding. 


; 2Var. 
570 


571 
572 
573 
Seg. 
0198. 
0205 |. 
o2111]. 
0218]. 
.o225|. 


0232 |. 
.0239]. 
©0245]. 
02521. 
0259. 
0266 |. 
0272 |. 
.0280 |]. 
0287. 
. 0295]. 
0302 |. 
.0309 |. 
03161. 
0323. 
0330]. 
-0337 | 
0345 |. 
0352 |. 
.0360 |. 
.0267 |. 
03741. 
3005 2 |. 
.0389 J. 
397 
04041. 
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Spheroids ſtanding. 


1 Var. 2 Var. 


z Var. A Var. J5õ Var. 


17 Var. 


I 
8 Var. 


570 
571 
572 
273 


574 
575 
„76 


589 
590 
591 
592 


93 
94 
95 


Seg. 


Seg. 


0411 
0419 
0426 
0434 
3.0441 


047 


0439. 
0447 


0454 
0462 


450 0497 
0467. 0490. 
51 


Seg. 


Seg. 


48 3.05 13. 
04910521]. 


0542ʃ.0570 


0551. 
| 0500] 
.0569 
0578 


9579 
0588 
0598 
0607 


448.0478 
0456. 0486 
40g. 49 
047 11.0501 
.047 81.0509 


| 


.0508 
0510 
052 


05321. 


0503 


0500. 0529]. 
05 38l. 
05404. 
40555] 
.0594{.0024 


.0588 


0597 
0606 


0017 
0625 
063 


0645 
0695 


nes 
403 
.05011.0533 


050 0541 
051 


05177 


525 


2549. 


05400. 
05480. 
0588 
0597 
0605 


9282 


050 5 


0373 


4 


580 


060 3.0633 
06 12.0642 
0620. 0652 
.0029].0001 
0638. 0670 


065 
0074 
0683 


„6693 
{-0702 


-0524,.0557). ped 
,0531].0565;.058 2 
0530 057 3.0598 

0540 os o 
055.0580 061 


4 


_ 


0614 
0622 
0631 
0639 
.064.8 


0470 


0656 


007 
0682 0710. / 50 


0502 0597; 0522 

0570 0005 0031 
0578 0614. 0539 
.0586 .0622\.0048 
0594. o 0556 


| 


2.0657 
0566 
0674 
0683 
0092 


25 00.0599Þ. 0635 


0603. 0038 ;96651.07 
0611 0645 067 3.0710 
0619 .0655.06821.0718þ.0 
0627. 0003. 0590. 0727 
5.067 1.0699} 0730 


0091 
09 . 
070g o 
0718 
0727 


0579. o712 
088.0721 


e 


3.0707 


0725]. 


9735 


0762 


744 J 
0753/0786 


074 


0700 
0769 
779 


av bein 


0701 


2737 


0740 


7282 


0755 
0794; 


0772 
-0761) 


of * «4 fr 36 
0773 0%) 0840 
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Spheroids ſtanding, 


12 Var. 3 Var. 


570 
571 
572 
973 


577 
578 
579 


,80 


274 
575 
576 


4 Var. 5 Var. 


. | Seg. 


Seg. 


77643 


0651 
0659 


079. 07 o 


0688.07 16 


06 


0707 
[2715 


07370767 
74600775 
754.0784 


deg. | Seg. | 
0745 


07531 
0696.07 24.070624. 


06 oy 33 
06750712 


068 3.072 10.0750 
3.069 1. 0729.07 58 
9 


0741 


| 


„81 
„82 
„83 
584 


0723 
731 


Slat; wth: 
0748 


702.0793 
77100801 


0779 o8 10 
07 880.0818 
07960827 


0832 
0841 


085 
0867 


0771 
a dane. 
0788. 
0797] 
0806. 
03141 
08221. 
0872.09 1200952 
088 JJ. 2 95% 
0850. 0891. 
_ 
0909}. 


7 Var.'$ Var. 


89 


q 


»93 
»94 
595 


08 13.0844 


0805.08 36 


.0822].085 3 


. o88 5 


0876 


0894 


0922 
0931 
094.1 
0950 


0918. 
0927J. 
09374. 


0959 
0969 
0978 


08 30. 080 100903 
o Sοννον]ανννονσ h 


0848. 


1.o856.0888|.0920 
.086 5].0890|.002G 


0874 
08821. 


561.0300]. 


oo. 


0870 0.0921 


09051.0948 
-0957 


.0946 
23 


0988 
0997 


0964 
0973 


098 


0992 


. 1006 
1016 


1035 


1001 


044 


— — 2 — 


5.0847. 0891. 09e. 1010 
00221.0976k.1019}, 1063 


0940. 0985 


1029 


1053 


1072 


09 1 7 0940 


oq⸗ 


. 1 005 


1038 
10.471, 


1082 


1091 


0961 


0971 
.0950 
.0990 
. 1 000 
1009 
1019 
1028 
1038 
1048 
1057 
1067 
1077 
1086 
1096 
1105 
1116 
1125 
2125 


r 


— 
— — 


— 22222 


EA -L. 


O © 


y WO 2 


eee 


50. 1092l114 


911 51.12 1 


ULLAGING and INCHING. 15 
Spheroids ſtanding. A 
Heighiſ I Var.j2 Var. 3 Var. 4 Var. 5 Var.j6 Var.j7 Var.'8 Var. 
of the [ 6 we 3» 8 8 8 
7 | 707477 I | 505 | ,09 
Seg- | 66 71 78 82 86 590 Ty 
ment. 7 75 9 594 
669 »72 | »70 | »79 | »83 | »87 | 91 | 295 
73 „580 „84,88 | ,92 
Seg. | Seg. | Seg. | Seg. | Seg. | Seg. | Seg. | Seg. 
121.0847. 0890. 93 5.0967 11010114 
122.08 5 5. 0899. 944.0976. 1110. 1155 
123.0864. 907. 0952. 0985. 1120ʃ. 1164 
124.08 2.09 161.0901].0994]. 1129117 
125. 8 8 1E 0 51.0970]. oog. 1139071184 
1260. 0890. 0934.09 9. 101 3}. 41491194 
127.0898. 0943. 0988. 1022]. 115801204 
128.907. 9c 1. 0996. 1031. 11680121 
129.09 I 5. 0960. 1005]. 1040. 11771223 
30. og .0969]. 1014. 1049. 1187/1233 
131.09 33.0978. 1023l. 1058. 1197/1243 
132.094 1.0987, 10 32]. 1067]. .1206].1252 
133.0950. 995% 104 1. 1070. 121611262 
3499591 1004-105 108 5. g 
135.096 10130105 1094. 88.1235. 1281 
36.0976. 1022]. 1068]. 1104. 11510. 1198. 12451291 
137.98 5. 103 1 107 ½. 1113. 1 160. 120%, 1254. 130 
138.0994. 1039]. 1086. 1122. 116. 1217. 12641311 
139. 1002]. 10480. 1095. 1131. 117. 1220. 127.132 
140]-1011-1057]-1104]-I140|-I188|.1236].1283].133 
141]-1020|. 1066].1119|-1149|-1197]-1245|-1293]-1340 
142].1028|.1075]-1122]-1158|.1207]-1255].1302].135 
143].1037|-1084|-1131]-1107].1216|.1204]-1312]-135 
144. 104 fl. 1093. 1 140. 1176. 122 f. 1274132 1.1369 
145 1054 1101]-1149]-1185|.12 34. 128 313311379 
146]. 106 30. 1 1 10ʃ. 11 50. 1195 1244/1292. 1341]. 1389 
147 T1071 1119, 1168. 120 -I253-1302-135 1399 
148]. 1080]. 11280. 1177. 1213. 1262. 131 10. 1360. 1408 
14 .1088].1 137 2180-1222. 1272/.1323/-1369}1478 
1500. 


1281l13300l137d.1428 
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The METHOD / 


Spheroids ſtanding. 


Height Var. 


2Var. 3Var. 


f the 
Seg- 
ent. 


470 
271 
572 
73 


574 
575 
576 


„581 „85 

„82 „86 
583 87 
84 86 


| Deg. 


Seg. 


Seg. 


4 Var. 5 Var. 6 Var. Var. 


89 
590 
591 
592 


110 
1115 
1124 


1133 
1143 


1155 


1204. 
1164. 


11744. 
1183. 
1192. 


1214). 
1223. 
1232]. 
I241|- 


. | Seg. | Seg. | Seg. 


-1290.134 

-1300.1349 
13091372 
13191368 
. 13281378 


138g. 
7 
. 1408]. 


1418}. 


1427]. 


4152 
1161 


117 


1179 
1188 


1201 
121 
122 
1229 
1238 


1251. 
1260ʃ. 1297 
1209. 
1270. 1316 
1288. 


1197 
1207 


1216 
1226 


1235 


1247 


1257 
1266 


1276 


12977133. 
13071344 
-1310-1354 
.1326 
128 F. 


1364 
13381373 


13951445 
„1408.1 

1 
44241424 


1247.129% 
N rho 
6 
136 
1376142 


9.147 


1437, 
1447 


1469, 
« 1470]. 


1380.14.36 


. 1480]. 
1496. 


1244. 129 
125.130 
.12603|.131 
1273ʃ.132 
.1282].1332 


134401383 
43541395 
13631402 
1373-1411 
.1382/.1421 


14341484 
1443 49 
12 157 


.1462/.151 2] 
1472-1523 


1291 
1301 
1310 


1341 


1351 
130 


1319-137 
.1329\.137 


1391 
14011440 
1470144 
1420. 

1420. 1408 


1430 


1501 


1459 


14821533. 
14911542. 

1552016 
1510, 15624. 
1520. 1571. 


4574] 


13381. 1388 
13575305 
1356. 140 
1366 


1458 
1417. 


1439-1478] 
1458-1491] 
. 1506. 


1407.15 


1530, 1581. 
15391591 
e 


1558. 1610. 


1672). 


137 5. 14200. 14771510. 1568162 
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Spheroids ſtanding. 


Jeizh1 Var. 2 Var. 3 Var. Var. 
70 


' 


23 


5 Var. G Var. 


„81 


7 Var. 


8 Var. 


89 
590 
591 
92 


93 
594 
595 | 


Seg Seg. Seg. | Seg. 


, | SES. 


Seg. 


1385 1430. 1487 
1394-4445 8 
1404. 14570 22 
.1413-1464\.1516 


+I 520]. 
2539 
1545 
1555. 


1423.147412 f. 4 
1432. 1484. 1535, I 
1442 1493. 15455 158 
1451. 1803 1555“ 1594] 
1461 1512 1564100 
1470. 1522 1574. 1 


1682 
1692 
1702 
1712 
1721 


1734 
174 
1754 
1764 
21 


1731 


9.174101 


J. 1751. 
1761. 


1771. 


1785 
92 
1807 
1815 
182} 


1480. 1532 1584. 12 


1499. 


2529 
1530. 
1548; 
1558}. 
1568. 


15811. 
1591. 
1600]. 


161 
162 


1530 
1640. 
1649. 


60%. 1659. 


1609. 


14001542 1594; 16 1 

15511 503. 1643. 
1509. 1561. 16730 1653. 
1051819. 1571]. 4623. 1662]. 


1781. 
1791 
. 1801}. 
18111. 


1820ʃ. 1872 


1832 
1847 
185% 
1863 


1633. 1672]. 
1643 16824. 
1652/.1692]. 
.1602..1702] 
«1620. 1672. 1712. 
1722. 
1734. 
1741] 


511 
17211751]. 


1682 
1692 
17021. 
1712. 


7 


1830. 1882 
1840. 1892 
8.185 
o8＋1860ʃ. 1912 
1870. 1922 


1902 


97272 


1932 
1942 
1932 
1962 


1679. 
1689. 


1698. 
1708 
1718 


1731. 
1741} 
I751}. 
1761 
1771 


IT 


'.ISIC 


27 
17 
17 


71. 


81 


FH 


1982 


1992 


2012 
2022 


D 


„ 


18 The METHOD / 
ä Spheroids ſtanding. 5 
= 7 4 Var. 2 Var. 3 Var. 4 Var. 5 Var. h Var. ) Var. 8 Var. 
— 677% 7477818 | 89 53 
"RY 2 5 5 2 5 5 5 7 | 
29 A ,08 | ,71 | ,75| 378 oo 60 | ,90 | ,94 
669 72 | 76 79 | 493 "7 _ 95 
273 7 22 , 4 
Seg. | Seg. | Seg. | deg. | Seg. | Seg. | Seg. | Seg. | 
211.1676. 1728. 1781. 1820 +7 e $6007 pert 
212.1686. 1738ʃ. 1791 2 1937] 1990-2042 
213.1697. 1740. 1801. 1841 · 1894 e 
214].1707|-1759|-1811 1851 +1904; . [4 Pee. pot 2 
215].1717]-1769].1821].1801 .1914].19 ame ond bo 
216|.1727].1779].1832|-1871 1924 . ptr ata 
217].1737|-1789]-1842]-1881 -1934/.19 $-2040;-2092 
218|.1748|.1800|.1852].1892 10457 1999-2050-2102 
219].1758{.1810|.1862].1902 n 
229. 1768. 1820. 1872C1912 e eee 
221]. 18821922. 1975. 2028. 2080ʃ. 2132 
222 1892]. 1932. 1985. 20380. 2090. 2142 
223 1902 19421995 20480. 21000. 2152 
224 19121952. 2005. 2058. 21102165 
225 1922. 1962. 2015 200.120.2175 
226. 19330. 1973. 2020. 2070. 213 1218. 
227.1839 1943. 1983. 2036. 20890. 21410. 2195 
228. 1953 1993. 2046 299,151 22⸗5 
229.186 19630. 2003. 2056. 2 100. 2161 2273 
2.30]. 197 32013. 2066.2 110217 11.22.27 
231 198 30.2023. 2076.2 120. 218 10.223. 
232 1004, 2033. 2086.2 13021912245 
233 2004. 2044. 2096ʃ. 2 140. 2201. 225 
234 20141. 2054. 2106. 2150.22 11. 226. 
235 2024. 2064.2 116.2 169. 222 10.2275 
236 2035. 2074.2 127.2180. 2232ʃ. 2283 
237 204 5. 2084.2 135.2190. 224202293 
238 205 5. 2005. 214/2200. 22521. 2303 
230). 2060].2105/-2157-2210.22621.2313 
| _240.1973.2024.2076'.2115).2167 .2220/.2272).232: 


= a Mc 4 


—— — 


— — 
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ULLAGING and INCHING. 19 


Spheroids ſtanding. r 
I Var. Var. 3 Var. A Mar. 5 Var. Var. y Var. 8 Var. 
567 7074 my b 81 85 8 7 
„68 „7175 70 „8286 90 | + 
269 | »72 | »70 | >79 | 83 | 287 | ,91 | ,95 
»73 80 784 „588 592 
a Seg. | veg. | Seg. | Seg. | Seg. | Seg. | Seg. | Seg. 
032 241|-1983|-20341.2086|.2125]-2177]-2230|-2282].2333 
042 242, 109 4,204 fl. 209. 2136. 2188. 2240. 2292ʃ.2343 
052 243.2004 2055 210% 2146, 2 198.2250, 2 302.2353 
062 244, 2014. 2060. a8. r 22e 220% 3142 36h 
077 245, 20251. 2076. 2128210622180 22700 322237 
082 _ 246120351-2080,.2138|.21771.2229].2281]-2333]-2384 
092 247. 20402097. 2140. 2187. 2239. 229 1234 30.2394 
102 248,20 56.2107. 21502 197/2240. 230123532404 
112 249. 200% 21180. 2170. 22080. 226 231123632414 
122 250,207. 2128.2180¼22180227 23210237 3-2424 
132 | 2511-2088 21392190. 22280. 2280. 23312382434 
142 252ʃ. 2098. 2149, 220 12239. 2291-2 342ʃ. 2394-2444 
152 25 3/˙2 T Oq. 2160. 2211 2242300 235224042454 
165 2 20% 170% 222 T. 22002311 362 2414ʃ.2404 
172 FF 
182 2552141219 22242 228023320. 2383243402485 
197 257|.21521-2202/.2255.2291|-23421-2392-2444l-2495 
207 258.2103] 22132263.23012352-24032455-2505 
217. 25 l 2173222 3.2274. 23120. 2353. 2414. 246.2515 
2.2.7 260].2184]-223 22842322237 J-2424}-247 5þ2525 
23; 261]-2195|-2245]-2295,. 23330238324 34/-2485]-2535 
243 262. 2206¼225 0. 2305. 2343023942445 249602545 
257 263. 2217ʃ. 2266. 2314235444245 25061-2556 
26. 2640 2.22.81. 22.77). 2327. 2304ʃ.241 51-2. +66, -2516j.2506 | 
272 265.2238 226623370 237 5|-2426]-2470.. .25261.2576 ; 
285 256ʃ.2240.. 2290 234823802430. 2455. 25372580 5 
295 267.2200. 2310. 2359. 2396. 246.2497, 2547.2 596 | 
303 268/271 2320-2370, 2407. 24572507 25572607 ö 
313 | 269. 2202).2331 2280. 2417]-24071-2518.2505 2017 | 
323 270.2203. 237. 301. 24.251. 2.4.78'-2. 28/2578), 202.7 
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METHOD of 


Spheroids ſtanding. 


288 


1 Var. 


2Var. 


23 


570 
571 
572 
573 
Seg. 


2353. 
2364. 
2374. 

il 
.2396|- 


3Var. 


279|- 
280 240 


2407 
2418. 
2428 
. 
24 50[: 


2811. 
2821. 


2401. 
2471. 
2482 
24931 
2503 


2862 


200]. 
; 291 b 


293]. 
294 |. 


297 |. 


2001. 


2514. 
2525. 
2536 5 
2546. 


2557 


2568. 
2579. 
2590. 
2601]. 
26712. 


12623 a 
26341. 
26451 
2656. 
.2667 1. 


4 Var. 


117 
78 
579 


80 


S 


24394. 
2449 
24601. 
2470. 
2481. 


24921. 
2502. 
25131. 
25234 
28341. 


2545 


-2555]- 
2566. 


25761. 


2587 


2598. 
2008. 


26191. 
2629. 
2640. 


2651. 
2662. 
.2672 |. 
.2683 |. 
.269., |. 
91.2705. 
27161. 
27261. 


273 


254 


21 m 
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Spheroids ſtanding. "4 


2 Var. 


3Var.!4 Var. 


570 
271 
572 
73 


74 
575 
576 


277 
„78 
579 
„80 


Var. C Var. 7 Var. 8Var 8 Var. 


81 [85 „890 
„82 ,86 | „90 


»87 | ,91 
84 | 88 | ,92 | 


„93 
94 
595 


Seg. 


Ter | Seg. 


. | Seg. | Seg. Seg. 


.2678 
2689 
2700. 2740 2780 
2711 2787 2 
2722. 275% 


27242759 


2735 


2769 


2801 


ria 28962942 


00.2820 20717 
2836. 28822928 2973 
284.2893. 2938. 2983 


28150. 286 172907 2052 


2917 2963 


27⁴ 


2755. 
2706. 


3271114. 


2733. 2778 
2789 
2800. 


2811 
2822 


312 
1313 
314 
1315 


3110 
| 


274 
2755 
2767 


2779 
2790 


2788 


2799 
2811 


2822 
2833 


2833. 


2844 


2855 
2866 


2877 


2823 


2844 


2812 


2834 
2855 


28580. 2903. 2948. 2993 
28680. 2913. 2959. 3003 
2 979,2 4.290 3014 
2889. 29342980. 3024 
2900\.2945'.2990 . 3034 


2866 
2877 


29112950. 3000. 3044 
2922. 
2859] 


2899 
2909 


2943. 2987 3032. 3075 
29542098. 3042. 3085 


296630113055 
2932.20. 3021. 3005 


316 
3171. 


| 319 
320 

321 
322 
323 


325 
326 
327 
328 
| 329, 


3180 


324 


2801 
2813 
2824 
2836 


2850 
2870 
2882 
2897 
2900 


2844 


285 5 
2867 


2878 
28471. 


2889 


2888 


2899 
2910 
2921 


22932 


2920 
2931 


2965. 
2970. 


2942). 
29537 
220. 


3009. 3052. 3096 
3019. 3063. 3106 
3030. 373.3116 
3040. 3084. 2127 
3051-3094 .3137 


2980 . 
209%. 


3008. 


2912 


2927 


242935 
2040 


2943 
2954. 
2965 
2970.7 
2987 


29750 
2980. 


29971 


3008. 
30190, 


3019 
2030. 
3040. 

3051. 
3002. 


3002. 3104. 3147 
«3072-3115. 3168 
30833125316 
3094. 3135.1 2178 
3104. 3147 8188 


2917 
292 

294 
2951 


| 330. 2963 


2957 


29066 


2980 


299: 
300g. 


304 3.30751. 


2099. 3031. 3073. 
3010. 30424. 
3021. 


3032. 


3053 


3004 


3115.3157:.3198 
3120. 310%. 3208 
3137. 3178/3219 
ll 83255 
3153.3199.3239 


3064 
3094 
3105 
31160. 
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Spheroids ſtanding. 


of che 
ment. 


| 267 | 
„68 
69 


70 | 
571 
572 
973 


N 2 Var. 3Var. '4 Var. 5Var. 


Var. 8Var. 


5741277 
75 578 
»70 | „79 


„80 


„89 „93 
590 „94 
59911 795 
592 


Seg. Seg. 


— 


deg. | Seg. 


. | Seg. Seg. 


331 
3324. 
333} 
334 
39. 


29743014 


29863025 
2997725937 
3008. 3048 
3019. 2 


3087 
3098 


3054308631271. 
3005 3097 
30%. 3108l. 
3119 
3129. 


| 3209-3249 


3220. 3200 
3230. 3270 
3241. 3280 

32513290 


336 
337 
3 

339 
340. 


30423081 
35.305 3,-3993 
.2065'.3Z104 


+3031 -3070 


3076/.3115 


3ZZI 2þ 
+322.Jp 


.3110-2140;.3180| 
3121315170 

31 32ʃ. 3162. 
31433773 
. . 


3262327 


32613301 
3272.3311 


3293˙3332 
-3303'-3342 


341 
342 
343. 
344 

345 


312213161 
31343172 


30883126 
30993138 
31113149 


3165.379597 
3177320. 
318803217 
37003228 
3210ʃ. 3239. 


3234ʃ 
324-5} 
3256, 
3267. 
331.33553393 


e3477 


| 3324-3303 


+3313-3352 


33343373 
3345¹˙3383 


347. 
348 
349 
2359. 


340 
3169. 3206 


3146!.3183 
3157|-3195 


3180]. 3218 
-3192;- 3229 


3222ʃ..3250. 
3533 
3244 32723310 3349ʃ.3 
3256. 3283332103359, 
3250 3294 3332; 3370. 


3251 


32881. 
3299 


357 
352“ 


3 


3800 


320. 3241 
32163252 
32273264 
SY 3275 
+3251 


3278. 3305. 
320033700 
3301-3328; 
331273339, 
209 73323. 3350. 


$3343) 
3354. 
335 
3370“. 
3371 


332 Gl 
3338 


35970 


3395] 3404 
3370 3414 
3806]. 3424 
3435 


3497|-3445 


3381 
3391 
3402. 

3413. 
3423. 


3418. 


3455 
3428. 


3460 
-3439þ 3470 
+3449]. 245 
3460]. 3496 


32633299 
3275-3310 
32863322 
3298. 333303 
. 3310. 334 50. 


3338,3367 339834343471 
3349/3372; 340913445, 
237733843420 3450-3492 
3309/3395 -3431þ-3400. 3502. 
33801. 2400. 3442] 2477.-3513. 354] 


3507 
3517 
3527 
3538 


2481 
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| Spheroids ſtanding. 


I Var 


2 Var. ar.'3Var, iVar. 5 Var. 


E 


507 
„68 
569 


581 
„82 


„570 
2571 
272 »79 | „83 
"IT'S: „80 84 
Seg. g. | Seg. | Deg. | Seg. g. | Seg. | 


72 
78 


574 
575 
576 


3357 


$3322 
3334 
3345 


339 


33 68. 


2386 3391.341734. 
3403.342644 
33793414. 3449-3475] 
+3391/-3425 3451 

3402. 3430 34002. 34971. 


3381 
3393 
3404 
3416 


3448. 3402 
34280. 


3414 +3448, 347 3-350®]: 
-3425+3459 3484-3519]. 
3437 -3470,-3490,-3530] 

3597-3541] 


Bi 
3511. 
80.3522. 
35⁵³⁴4 


3440 
3452 


3.3403 


275 
3487. 


— — — — — — 


34.56]. 


34723504. 3529. 356A, 
-3483-3516-3540.3574]-: 
-3495+3527 -3552..3585|.” 
3506. 3530. 35535 3599] 


372: 


+3540] 


nh £4 CS 44 MK —— 


3037 
385 


1 


384435930 


3559 
3531 


-3605|: 


S 


3588. 3618, 3047 3572 

.36 6520 30S: 5 
3564. 3694 
367537050. 
3710 


3509. -3030 
+3OII - 3641; 
3022. 365 3. 
3034 . 3664. 


3606 


38943557 


388. 


389 


300. 3004 


364 
3652,35 


3646, -3675/-3697, 37271. 
3657. 360 7378.373˙0 


_ 3 2981-3720, 3740. 
30 80. 3710 j 


3692-3721 


.3742'.37711.380c 


377038 
3737.3760.3789 


3523 


23.3558 


35343569 


3544+ 9279 


35 50 


358 9 


550.3599 


To 
3586 
6.3597 
. 300% 
1.3228. 
3629. 
35390 3072 
3650. 
5 ee 


30 971, 


1.3682, 


3092. 
3703. 


- '3713+3744 
309 •3724.3754 


3510 


362 


3630 
3641 
3651 
3661 


3 682 
-3092 
+3702 
+3713 
3723 
3733 


37343704 


3745. 
3786 


222520 3525 


3787 
28580 


3878 


3829 


3795 
37 5 


3816 
Ek 
38 837 
3848 
3858 


24 The METHOD / 


—— 


Spheroids ſtanding. 
Height u Var. 2 Var. 3 Var. Ia Var. 5 Var. b Var. / Var. 8 Var. 
}f the — —— tected 
: 8 725185893 
— 168 78 582 ,86 | ,90 | ,94 
| 279 | »33 | 87 | >91 | >95 
80 | 84 | ,88 | ,92 | | 
Seg. Seg. . | Seg. bet | Seg. | SCg. ; Seg. 
3911. 3676. 3704. 3753.3 3782. 3811. 3840 .3868 
392]. 3688 . 3716]. 3705-3795; 3 3850. 
393.3700. 3727. ; 3788 35 804. 38 33|-3861 .38 
394]-3712-3739|3707]-3788-3815-38444. 3877. 
395] 3724-3751 3799 3820. 3854-3882 - 
399]. 37 36.3763] -3810|.3838. 3865]. 3893 
3971-3748 -377 5380 1.3822. 49-35 3903 
398.3760. 37 80.38 133833. 0:38 73914394 
399.3772, 3798,.3824. 3845 35 1.3898]. 3924-3951 
400]. 3784. 38103336]. 3850]. 3882.3909]-3935 -3961 | 


4011-3796. 3522]. 3547] 38071.3893-3920|. 
[ 402.3808. 3834.38 50.38 70.3004. 3031 
| 403]. 3820, 3845-387 3899. 3915-3941] 
| | 424|3532-3857]-38521-3901].392 53952-3977 4003 

1 __495]-3544'. 3869|-3893-3912]-3937/-3963|-3988 4013 5 
| 406.3856; 3881]-3905/-39243949 304030543009 -4023 
q 700386838939 10.3935, 3060. 398.4009, 40j4 
6 706.3880390. 398.3940 307 1]-3995]-4020 .4044 
409]. 3892]. 3916|-3939/-3958}. 30824. 4005. 40 30.4055 | 
4.10]. 39044. 3928-395 11-3969]. 300 3.40 17404 1. 400 5 
| 411}. 3916]. 2940]. 3963. 3980]. 4004. 4028.40 52. [4975 

| 4121-39231. 3952]. 3974|-3992].401 51-4039 4062 «4086 
11 55 396 3.3980. 400 3. 4026. 4050. 4073 4096 


4144-3952] 397 5þ 3997]-40151.4037[-400 11.40 ; 4106 
_415]-3965þ- 3987|-4009.40261. 4048[.407 11.4094 .4116 
4161-3977] 3999[40211-40371.40601.408:1.4105 .4127 
4171-398 40111-4032-40491.4071 49541154737 
4180. 400 1. 4022ʃ. 4044. 4060. 4082. 4104. 41264147 
| 419] 4913/-4034-4055/-4 4072149934115] 4136.4158 
_ 420.4025'.4046'.4067 .4082}.41041.41261.4.14.7.4168| 


ULLAGING and INCcHING, 25 


Spheroids ſtanding. 


Height .I Var. 2 Var. 


3 Var. A Var. 5 Var. Var. ) Var. 8 Var 


„68571 
»69 | 72 
73 


the \67 70 


74 | »77 | »61 | ,85 „89 
75 76 „82 86 90 


70 79 583587 | 291 


Seg. | Seg. 


Seg. | Seg. | Seg. | Seg. | Seg. 


4271-4109 
428.4121 


4211-4037|-4058{-4079]-4094þ4115]-4137-4158| 
4221-494 9|-4069/-4090(.4106|.41261-4148|.4168|- 
42,401,408 10410 4117-41 37]-4155|.4179] 
4241-407 31-409 3'-4113 -4128|-4148þ-4169].41 gl 
4251-408 5|-4104 — 4139/4154180. 4200. 
42061-4097] 41160 
[4128 
4140 
2429.413341 51 
430.4145 C4153 
43104157 $417 5-4195|-4207|-4226]-424 5.4264]. 
| 432[:4169 418742059. 4219. 4238ʃ.42 50. 4274]. 
433 meg fr tt 420442781 2298] 
4211 
435420042234: 
435|-4218|-4235|-4253] 4265. 42834300. 
437/430.,4247¼42 42701. 
438/4243425 470,288 
43 425547467499 
4207-428 3\-4299]-4311[-4 328-4 344 


«4137]-4151|-4171]-4191]-42171| 
-4148[-4162[-4182[-4292].4221| 
4160477 3041934212042 32]. 
41711-4185-42041-4223|-4.242] 
4183.419642 5/42 341-425 3] 


42421-4260]-4.278}.4296|- 
42530422 1L4289. 4300. 

4317 
43281. 
4252 
4349 
.4360|. 


[4229] 
4241 


42944311 
430.4322 
431774333 


| — 


ppb 64 433 


441042794295 
442.4291¼4307 
3.43100 


43274342 


431104322(4339¼43554371 
4322-4334] 435 . 4361 
-4334|-4345[-4301]-4.37 7|-4392)- 
943454357 437207388042 
-4357]-4308 4353143954413" 


4404340435 
447435243 


604380. 4391 
| 443[-4304|-4377} 
44 4379/4359] 

81.440 1.44151-4425 


4369. 4379.4 39544094424 
410044204439 4449 
43924402 4417 4431-4445). 
440 4414/44 844424455 
4439. 445 44-4400. 


* 


| 


The METHOD / 


Spheroids ſtanding, 


— 


2 Var. 


14 Var. 5 Var. Var. 


7Var. 8 V Ir. 


570 
571 
572 
73 


57 
57 


„581 


89 ,93| 


290 | 594 
5911 495 
»92 596 


Seg. | Seg. 


. | Seg. | Seg. 


4449 . 


44124. 
4425. 
4437ʃ 


4400-4413. 


61.4498|.4511 


44774490 


4487 4501 
409.4522 


419.4532 


4461. 
447.3] 
4480 
4498 
419. 


439.4542 


45⁴¹ 
45⁵² 


4552459 


2873 


4553 
4563 


4584 


45224533 
4535 
45477 
455 


4585.459540 
86.4 505.4500. 461 


457 


4584459 
4584. 4594. 4605 


8.4015 


4626 


40040 17.4026. 4636 


— 


4584045904502 
45900480414 

4617-4626]. 
4620. 4637. 
463346414640]. 


4678.4528 


466. 


4620.46 30. 
464 1.4650. 
46524661 


8.4657 


4667 


4669ʃ.4678 
4672. 4688 


4670ʃ. 4677 


445.453 
4657/40051. 467 246780. 408 5 
89.4597 


468 


4682. 4689. 46964701 


4074 


4708 
4719 


408 3. 
4694. 
4 


4716 


4720. 


472 


4698 
4709 


2.4719 


4730 
4740 


4706|.4712|-47 19-4724 
4724473114735 


-4730 
474) 
4753 


«4704 
4775 


47371 
4748. 
4759. 
4770. 
4781. 


+47 50 
4761 
4771 
4782 


44 407 


479! 


ULLAGING and INCHING. 


27 


Spheroids ſtanding. 


z Var. 


570 
571 
572 
273 


275 
576 


577 
578 
279 
„80 


„81 
„82 
583 
584 


. | Seg. 


4780. 


487 


4772 
4784 
+ 8 1900 


81.481 


4778 4781 
4759þ-4793| 


34816 


Seg. | Seg. | Seg. 8 


„89 


3 Var. 4 Var. 5 Var. 6 Var. ) Var.|8 Var. 
574 


793 
94 
595 


4700 


47924. 
4798. 4803. 
48011. 485848500 +4814]. 
745 20]. 
4820ʃ. 482 482% 4831]. 


9771 4835 4825 4239 4243] 
4841045444545] 40 
a - 


4853 4850 


4866 48580 48711487 
5 4880. 488 3. 


4890 


4902 
4015. 
4927.4 
4939 


962 


50.4854]. 
4857 


4873-4877] 


49041-4906 .4908 


4940. 


4892ʃ.489 
-4916[.4918 


$4941 


50 1009 4890 
| 49 10 
49194922] 
49281-4930 4931) 4933] 
4942 49441. 


497 


gl 


4951 
4963ʃ·4 


497 


4988 
. 5000}. 


55 4953] 49544955] 
-4905[-490 5 49 
20 4980 
4988 

5000. 5 


-4977 
4988) 


1209 


5000. "5000 


5012 
5024 
50371 
5049. 
5061 


5012. 
5024. 
. 5036]. 
5048}. 
5060. 


5012.50 12.5011 
5023. 5023. 5022 


| 


5035/5935 -5934 
50470 5046, 5045 
50500. 5058. 505 


507350724. 


508 5]. 5084 


5098. 5096 
5110. 5108. 
51221. 5 120ʃ. 


587 
508 


509 


511 


5009 .5067 
5081 5078 


Ol. 

2 
5092 5090 
5105 5164. 5101 


4989 


5000. 5000]. 


4969 
4979 4979 
4989. 4990 


5022 
1 00 
5044]. 
505 5. 


Sor 


385 


5011. 
„5021. 


5032]. 


5042). 
5052 


5065 
5075. 
5065 


5098. 


71-5115; — $109. 


E 


. 5064]. 5062 
$075|-5073 
.co86]. 5052 
509 2225 


8107104 


_ 
— 


— 
— 
— — 


The METHOD of 


Spheroids ſtanding. | 


* — * 
— . — — 
— - - —_— - 


1 Var. 2Var.'3Var. 4 Var. 


5 Var. o Var. / Var. 8 Var. 


77 770 574177 85 89 931 

„68 „71 ,75] ,78 586 ,90 | ,94 

6g | ,72 | ,76 279 »37 | »91 | 95 

73 | 200. 588 592 > 

_ | Seg. | Seg. | Seg. | Seg. . | Seg. | Seg. | Seg. 
$11].5134-5132|-5129).5127|.5123.5120\.5118|.5114 
5 124.5 147.5 144.5 140.5 138. 3131(572805725 
512 75159.515 5752.515145 5739.513 
5141.5 57850 5168.5 164.5151 5153ʃ.5150ʃ.514 
_ $15|.5184.5180|.5176,.517 3-516 164.8107 5156 


516 178 5192]. 
517 -52.08 . 5204]. 
518 52205210 
51952335228 
52 5248. $240 


518775180 
5190.5 190. 
52111. 5207. 
522205210 
52345230. 


521 5257 5252. 


52465242 


588.5187515 
5188. 5182.51 
5197519351 7 
5208. 5203.5 19 
5219. 52145208 
52270555275 


7 


5294-5335 +5347 


$30[-5307 .5359|-5351; 


5315379. 5335 
532.5392. 538 J. 

533.5404. 5395. 
5 345416. 540 J. 
835.8429419. 


5339,33 N 
8348337 


522. 5200. 520.85 7.5253 5241 52358229 
525282752 8.595255 5282 52405239 
524.5294. 5288. 528 1.5275 526 3. 52 9555 
| 525]-5306.5300|-5293'. 5288]. 5283]-5274--52 .52071.526 
526].5318/.53111-53041.5299 5284.527852 
52775330,532 5319/531153 .529,½5288.528 
528053435335 53285322 5305.520952 


5317.5309.5302 
5328.5329.8312 


-5 363. (5357534 
$5374). 530 . 

.5386 .5380[.5371 
539853915382 


5410.543839 05 


339.5335322 
8385 534115333 
5361. 5382 5343 
5372.5363.5354 
5393+5374-5204 


_ 536-5441 +5431]. 
537754535443“ 
538þ 5405..5455 
539] 5478;-5407 


+5450 -5449|-5438 


541.5490 5479 


542154145404 
543354265415 
5445 54375427 


394.5384. 5374 
5405. 53955385 
416.5406. 5395 


5408 .5460l. 5449). 5438 -5427'-5416) 


(5427 54165400 


ULLAGING ond INCHING. 


29 


Spheroids Handing. 


; zVar. 4 Var. 


Var. ſb Var. 


7 Var. 8 Var. 


„581 
; 
3 
84 


577 
578 
279 


580 


Seg. 


Seg. Seg. | 


585 
„86 
587 
288 


89 
590 
91 
92 


94 


55271 


5480. 547 2]- 
5491-548 3.547 TJ. 
55035495 548375 


5460.5449 


5455 $5448 5437 


5494.5 


+5539 


| 


5875.550 
55275518 


555¹⁴.v55385529 
5563.55 50.5541 
9.557 8.5 552.5852 
5587.557354 
5599ʃ.55855875 


5516. 
5527 


3808.549350 


5471]-5459-5447 
5402 467 5450 
5481 1.5408 


— — — 


593 
595 


Seg. | Seg. 
54385425 


2502548 7054705 
5514/.5502 


33399 
5550. 
5511.5 


5011. 
5623 
503 
564 
5658 


5489 
552515513; 5499 
5530 55230355 
55471-5534-552 


-5597 +5590 
.5608 .5598 
5620. 5009 
5631 5621 
643.5032 


5572 

5583 
5594. 
5605 
5617 


5588584805520 


5569. 
5580], 
+5591]. 557 \.5562 
.5602\.5587).5572 


55554554! 


58668550 


5682 


570. 
5717] 


567056555643 
5693567 


5628]. 
5030. 
5650. 
5689567 8.5601 


56605655 
678ʃ. 5606 


5012-5598; 5582 
523. 5008 5593 
5634.5619]-5003 
56455629. 


20 f. 589.5672 


5656. 5640. 


5729 
+5741] 
5753“ 
5705 
5777 
57890 
5801 
5813 


571357015083. 
572. 5712; 
+57 364-5724; 


5695.57 8.5661 
5706. 5089. 5672 
5747 573557 7.5700. 568 

$5750 +5747'-5729]-5711 5694). 


5067.56 1 


5771.5758.5740 
578 575,78 
5794 +5791]. 5702}, 
58051. 579 5764 


57225704 


5733. 5715-5097 
$744 5726 5707 
5755.57 36.5718 


25 


5 8171.88 04. 57851.5766. 57471-5728 


56860 


— —„-— 


[ 
| 
: 
' 
U 
! 
4 
Is | 
* 5 
* 
„ 
70 
(i 
' 1 
n 4 
\ n 
Z p 
N 
: 
7 
1 
0 
1 
. 
17 
k * 
1 
" 
qo 
* 
1 
T1 6 
1. 
n" 


_— 
— 
— 
- 


— — — 
— ————˙— 


_— > 


— —— — 
ES OE ed "Y — ; 


ä ů— —— — 


— — _—_— — 
* - 


30 Te METHOD off 


| Spheroids ſtanding. 


eight] 1 Var. 2 Var. 3 Var. 4 Var. 5Var. 


600 J. 621616190 [6164.674451 


„%ß 


599.6204678 61536133 mop 


ULLAGING and INCHING. 37 
— Spheroids ſtanding. 


2 | Height 1 Var. 2 Var. 3 Var.'4 Var. 5 Var. b Var.) Var. 8 Var. 
ar aq »67 | »70 | 374 | 377 | »81 | »35 | 89 | 293 
T Er | >68|,71|,75|,78 | 82 | ,86| ,90 | ,94 
4 569 572 „76 379 | »83 »87 | ,91 595 
5 >73 80 | ,B4 | 288 | ,92 

Seg. | Seg. | Seg. | Seg. | Seg. | Seg. | Seg. | Seg. 


601[-6225[6202.6176].6155 -6129/6102/6076/.604 

.6214]-0187].6167.6140[-0113.0086|.606 

603 6252 aaa .6178.6151 6124 6097 607 
7 


604.6264. 6237.62 10.6190. 61620. 0135. 6107, 608 
605.627 0.6240. 6222. 6201. 61740: 6 140. 61 180. 6091 


606ſ-0288[.62611.623 3]. 
607. 6300. 627 3.6245]. 


0150.612906 101 
96[-0167].6139].6111 
.6178].6150|.6121 
6268. 6189.6 160.6132 
6279. 200. 617 1.6142 


611 3 52590524 621 1.61824. 615 


6256. 


6331-6302. 6280ʃ. 625 1.622 1. 6 192.610 

631 3.62921. 6262: 62 32. 6203.6173 
6325/63030. 027 3.624 3.02 1 3]. 
6336.63 14.6284. 62 54.622 30.619 


616 9 325.5295 6265 5 


627 50.624 5.621 
6280625 5.622 


7 6 
61 8.64300. 640. 6370. 6 3480.6317 
619 6442 641. 
620.64 54.64.24. 
62116466. 64 30. 6404.0 38 10.6 50.63 180.628 7.625 
ere 6 63616 29,62 eas 


623. 6489.64 50. 6427. 64040. 03721. 0339.6 308. 6277 
624.650 1.647 


625].65 13.648 


626.6525649 
627]-6537/.650 
17 
8 


643919415/0383-035 .6318|.6 
6450ʃ.6426ʃ. 
6448 


6461.64 37: 6404. 0372 a | 
I 


394|-0361].0329].6298 


.6415]-0383].6350]. 


6260654865 
629ʃ.6560.652 


630.5822634 


6473 
eee ee 
5 


03711-0339 
.5282!.6249 


6 
6 
6496.64 1.6437. 640 
650%.648 21.644 81.641 


— — —=—=—=— = T=_=_ — 


—_—— x * 
r 


_—  - 


— — 


— 


— == 


— — — 2 1 _ — 
” — — — - ” y 
> === - —— . DH MS... — ̃F—ñĩð— ¶ Q——— — 
— —— - — 2 7 * n ho "- 
— — - 2 — 
_ o - _- — - 


32 


The METHOD of 


Spheroids ſtanding. 


t the 
wg 


„81 


eight!1 Var. 2 Var. 3Var,j4Var.'s Var. 6 Var. 7 Var. 


. | Seg. 


„89 
590 
291 
592 


6393. 
6403 
6414]. 
6424. 
434ʃ. 


480.6445 
64500. 
64660. 
477“ 
648 7]. 


«64.98 
-6 508}. 
+6519] 
+6 529]- 
+6 54.0|. 


6684 


660ʃ. 6924. 


.6688[.66611.6624]. 
699-667 2.0635 


6645 
6657 
665 


6609 
6619 
6630 


6551]. 
6561]. 
6572. 
35824. 


6593 


6603. 
66141. 
6624]. 
7376635. 
6645]. 


680157 726733.6054 
0744-6705 


6655]. 
66651. 


6676 


6637 
6687664 
66 97.66 58 


565 


ULLAGING ond INCHING. 
Spheroids ſtanding. 


33 


—— 


270 
271 
572 
73 


Var. 3 Var. 4 Var. 5 Var 


574 
575 
576 


577 
78 
80 


r. 8 Var. 


581 
„82 


„83 


. | SCg. 


Seg. 1 = 


60 560 


6896 
590 
6919 
6930. 


16941 


6857/6827 


6868, 6838. 


68791 6849 


6890}. 6860 


= 687 


7077 
7089.7 
7 10 
7111 


.6952]-6 


3.6963. 
6975.69 
.0986| 
-6997] 
7008 
= 


| 743 
_ 7054] 


7065. 


— 


* 


N 


9 


.6957 .6925' 


— — —— — — CC —_ 


6958.69 30.0895 
69796947. 


5090, 695 


| Seg. | Seg. 


284 | 200 


7.67881. 
6798. 
680g. 
6820. 
68311. 


| 6822 | 


6884. 


6900. 
8.60 10. 
7001 £909 0927] 
7013.698069 3d. 


7024. 6992 
7035 7003 


7040. 7014. 


7057,-7025 
7068'.7030]. 


594%. 
6960 


6970 
6981 


6992 


; 99 
60 28. 


7199 
7210. 


71330 
7745 
7150. 


7167 


i 


7079. 7047 
7090. 705d}. 


7101. 00 


-7 112.708 
222-2221 


700 
701 
7820 
7034 
7040. 


— 


.6900! 


6070 


6991 
.7002/, 


.6938]. 
2949) 


698 11.6 


0927 


5874 
0096}. 
.6900]. 
.69 16]. 


2 37] 
.6945].6 
6958. 


72210 
7233. 
7245 
7256. 


7178. 
7189. 


7201. 


72.12). 


71347100. 
7145; 7112ʃ. 
7150 7123 


7167, 7130. 7080 
72671 72237 178.7145. 7 1000. 


705 J 
7009. 


7000 


7013. 69081. 
7023/-6979. 


7934'-69891.6 
7044-7 
| 7055-7010.6966! 


000 


6956 


1 


The METHOD ff 


Spheroids ſtanding. > 


it Var.2Var. 


3 Var. Var. 5Var.'6Var. 


7Var., 


74 


„81 
„82 


»79 | „83 
,50 | ,8 


577 
578 


. | Seg. 


589 
590 
91 
92 


Seg. | Seg. 


Seg. 


372.781.7233 


72347189 
7245.7 200 
7250.7211 
72677222 


71607121 
717777132 
71887142 


7199.7153 


7150711 
L 


7020. 
7031]. 
7087.7 o 1]. 
7097705 
710%. 70021. 


200737 


7220.7243 
7300. 7254 
731 


7265 
7322ʃ. 7276 
2333 


7287 


7209.7 164 
72201. 717 
7231ʃ.7185 


+7 118]. 7072]. 
7120. 708 3]. 
7139. 7093. 
7241. 7195. 
7252.7 200. 


701.7389 
702 
703 
704 
705 


7411 
7422 
743 


73447298 


7400.7 355|.7 300 


73667319 


7284 


7377/7331 
23887345 


72631. 7217]. 
7274. 7227). 
7238. 
7295724. 
7306. 7250ʃ.7 


706 
707) 
2 


7445/7300. 
7456741 
67.7421 


97353 
7373 


709-747 57432-7354 
210. 2489.443305 


352.731.7270. 

„7328. 7280. 
73387201 
+7 3491.7 301. 
7 312] 


ors 


71217511 
7137522 
714.7533 
7157844 


711.7 500. 7454. 7406 


7404.7417 
74757427 
748.7438 
2497749 


7371 
7381 
7392 
7402735“ 
2403.73⁰⁴4 


7323 
7332 


7344. 


«72741-7227. 
728 5.7238. 
72957248 


7300. 7258 
7316. 7269 


716.7554 
717.7565 


719.7587 


718.7570 


75071-7400 
7519-7471 
7 5291-7491 
75397492 


22.228 


250.7503 


74247375 
7434. 7380 


7326-7279 
7337.7289 


| 


7221 


7231 
7241 


7455 
7406 


7445 


7396 
7407 


7347 
7358 


7417 


* 1299] 725% 
7310ʃ. 7262 


7368 


+7 3201.72.72 


ULLAGING ond INCHING., 


Spheroids ſtanding. 


Height 1 Var.[2 Var. 3 Var.|4 Var. 5 Var. I Var. 


ug 67 [+70 | »74 | 577 | »81 
mein. »08 | »71 | 375 | 378 | 82 
»09 »72 576 579 583 ö 
273 3 80 84 
Seg. | veg. | Seg. | Seg. | Seg. 


721]-7609þ-7501 75 1474777428. 
722.7620. 757 2ʃ.7 524. 7487ʃ. 7438. 
723ʃ. 763107582. 7535 7498. 7440. 
724. 7642.7 593,545, 75080. 7459 
7251-765 3.204. 7 5 56. 75 10. 400. 


7267.7 15.7577 530 74807430. 
7277777752977 775474974410 
728]-7685þ-7030:-7 588075810 7501. 

-76991-7047;-7 598þ-7501]-7 512] 
739-77971:7058!- 


7609]-7 572.7 5221-74" 


731]-7718|-7669/. 20258807533 
7327729. 780.76 30.750754 
733.7740. 79,764 7604ʃ.75 54 
734/7751771. 752/7147564 


739/778¼½7755. 7643 7036-7585]. 
7371-778 3; 7734; 7684. 7646ʃ.7 590. 
739-7794; 7144; -7095þ-7 6571-7006; 


_749-7816.\-77 66.77 16.76 


735[ 7702-77 12..7663þ7625]-7 5741-7 524 


75570 
739-7 805-7755; 7705576071 7677/7566. 
72717270 


741 78a1;7777:7720 7688) 7037] 
742ʃ7 359775 7773777597480 
743.7848. 7798. 774807799 7658 


7586. 
75970 
7607. 
7440. 7859. .7808'.7 758.7720]. 7668.7617] 
_745þ-7870,.7819-7768þ77 30707917628] 


-7880;.7830. 777507749 7089. 
747.7891 7840. 7789.75 1.7699. 
748. 7902.1 7851 7799761. 70. 


|_75d.7923.7872\.7820.7782'.77 30 


76 38]. 


749.7912. 780 f. 7870177772076 760g. 
767976271 


F 9 


The METHOD of 


Spheroids ſtanding. 


2 Var. 
570 | 


571 
572 
73 
Seg. 


4Var. 


77 
78 
119 
1590 
Seg. 


7882. 
7893. 
7903. 
7914]. 
7924. 


77927 
7803]. 
7873]. 
78231. 


78341. 


1934]-/ 
7945. 


7955]: 
7966. 


7976]. 


78441 
7854 
78641. 
7975]: 
7885]. 


7986 


7996. 


8007. 
80171. 
8027157 


8037]. 
8047 |. 
8058}. 
Ro68}. 
8078]. 
.Zo88}. 
8098]. 


81009 
8119 


81201. 


7895 
7905]. 
7916. 


5926 


5 
{ 


L 


7936]. 


7940}. 


81390] 


8149. 
8160]. 


8h 


2:86]. 
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Spheroids ſtanding. 


— 


I Var. '2 Var. 3Var. 


4 Var. 


5Var. Var. 


570 
271 
572 
73 


574 
575 
576 


7 Var. 8 Var. 


„89 
590 
591 
592 


293 
94 
595 


. | Deg. | 


Seg. 


8190.4 8138 


8200.8 148. 
8271108158 
5221 8168. 
82318179. 


x. | Seg. | Seg. | 


794007580 
75897905 
7900. 18 
7500 7918 

72 9. 7928 


8293 


82418189. 


8314. 8202 
8324]. 
8 83348262. 


8209.81 
8272. 8219]. 8780 


8229 


8149. 
71-830 8251 8199 3159] 


.8190}. 


S137] 


37999-7935 


8000.7 7948 


| 8010. 7958 
| 8020.7 7968 
38030-7978 


834482928230 


8354.8 302. 
8303.8311/.8 


8377. 83218269. 
223.838 3.8 331.8270. 


02497 
259] 


8200. 8147] 


821 


8219.8 160. 
8229.817604 
8239.8 180. 


81571 


83938341 


840.8351 
84102. 8 260). 
8422 8370. 
8432.8 380. 


8288. 


8259 


1.8260 
4.8278 


8288. 


9249709 8144. 


8206.8 152. 
8215“. 8162. 
8225ʃ-8172 
8235 8182 


0442 .8390]. 
8452. 8400}, 
8461, 840g. 
84 471 8419. 
848 1. 8420.8 


8298 
8308 
8318 
8328 
8338 


8245 8192 
8255“ 8202 
8255-8212 
827 8224. 
828 f. 8234. 


e 8040. 7988 
f 8050. 799 


8000. $008 


4 8070, 8018 
ö 8080. 9028 


8090.90 fl 
51008040 
8110! 8058 
8120. 8058 
8130. 8078 
81400. 8088 
8150. 809 
8100. 810 
8170. 8118 
$180\.8128 


501/.8 


97 449} 
808 8510. 8458]. 8400. 
8000.85 20 8408 8440 8377 
| $10). 883.842 8l. 842.8387 


84918430 


778347 


8357 


8367 


8294] 
8 304 
8314 
8324 


8251 
8261 
8271 


$334 


.8201 


8241 


8189. 8137 
-$199.8147 


8209. 8157 
821,810 


8229. 8177 
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Spheroids ſanding, 


Jeight Var. 1 Var.2 Var. 3 Var. 


4 Var. 


5 Var. 


6Var.'7 Var. [8 Var. 


— 557 570 
„6857175 
ment. 560 72 

573 


585 „89 
„86 ,90 


87 91 
„88 | ,92 


793 
294 
295 


Seg. | Seg. 


Seg. | Seg. 


Seg. 


812.8540. 


813.85 58.850.845 5. 
914.8568 85105 
875. 8577-8520. 


811 454% 9 ft 8200) 
8497844584 


829 11.8239 
5301 
8311 
8321.820008 


9735434 8331.827901. 


8249,8197 
8259 2 


8187 


217 
8227 


816 85875 85 36.8484. 
817. 3590854508 
818.8506855 50.8 504 
819. 86755 856408 
820. 8625 8574.8 


84458393 
8455840 
8465.84 124. 
8474842 


8340ʃ.8288 


8350 
8360. 


2.8370 


8298 
8308 


8318. 


8484. 


8432 


8 380.8 328 


8230 
8240 
8256 


821 8634 858.8533 
822. 8044850 3.8542 
823.8653. 8602. 85524. 
| 824.8662 - 8612. 3501 
] 825. 8671/-8621| 8571 


5494 8442]. 
$503.8451]. 
3513.8461]. 


.5522 .8470 


8532.846008 


826.8687. 8630. 8580. 


827.8690. 8040. 8 590}. 
828.8599. 8649. 8500 
829.8709 · 8659 8609 


8 


17177 8490. 

8490. 
850. 8509]. 
.8570.8518}. 
830. 8718. 8608. 8618ʃ.8579.8528l. 


832.87 37-8007 .8637, 


834.8750 


831.8727 8077 8627 8509 852d]. 
833.8746,8696.86 14.856 853 
4 9 4 08.8557 

34.8 8-06. 8656 8617 85660 
835.8768. 8715.1 8665. 8627 8 57(U8 


| 


8793. 
5 3803-8753-5704, 


1 


830. 87748724. 50747 8636,85 dt. 
837.87 7848734. 8634; 86.6.8 50 fl. 
836•85 743- 8693; .86056[.860<5|. 
8665 8674855. 
8675. 8624 


840.88 12.802 8772 


was 


oNE-n-X=>K-=>0= 2) ho ib. fo. fa. i Ol 


of the 


ULLAGING and INCHING. 


"iſ 


Spheroids ſtanding. 


Height 


I Var.'2 Var. 3 Var 


4 Var. 


Seg- 


ment. 


Seg. 


8448848 


07 
„68 


569 


570 
271 
2572 
73 


574 
575 
576 


\81 | 85, 
82 86, 
83 87, 
„84 288 


Seg. | Seg. | 


882711 
80500 
8839. 


B71) 
8780. 


8700 


87 210-80 


deg. Seg. 


5Var. Var. 2 Var. SNax. Var. 


89 


$731 
$740 


$790]. 


.86941.86 
8703]. 
-8749]-8713 
.88571.8808|.87 59].872 


8408537 85840 
43, 8593] 


8653 860 


8662.87 12] 
2.867 2.8622. 


8876 
8885 x 


8894. 
8903. 


8867 8817878 87—1 
787 (he 


. 8826ʃ.8 
8836878 
8845 8796 
8854.8805 


8750 
8760 


8769 


871 
8719 


868 1.8632. 

869 1.8641. 
8700. 865 1]. 
8660. 


8670 


8912ʃ. 


8920). 
8929. 
8890 
8899 


8937 
8946 


8863 
8872 
8881 


8814. 
8824. 
.88 32]. 
8841]. 
8851. 


8955 
8963 


8972 
8980 


8989 


.8907].8860]. 
.8916{.8869]. 
89258878. 
89 34.8887. 
89438896. 


8728 
8738 


8747 
50.8750. 


8775 750 
3.8784.8730. 
8793/8745] 


86128704 


8679 
8689. 


8698. 
$708]. 
87 . 8717] 


793 


8650]. 
8059]. 
8609/. 


8601 
8611 
8621 


8720ʃ. 


8803 8755 


8679.8031 
3668.8657 
$698]. 
.8707]. 
8717 


8998 
9006 
9015 
9024 
9032 


89521 
8961 
8969. 
8078 
8987 8 


8905]. 
8914]. 
$92 3]. 
8932]. 
941 


8774. 
8783. 


8793 
8812 


8802.8 


8727] 
87 36]. 
8746]. 


7551.8 
.8765|.8 


9041 


9059 


4 


8996. 
7 250.9 


8950. 


005. 8959 
90 130.8058 
902.8977 


89240. 
89330 


89424. 
9076 9031 898606. 8951". 


8821 
7.8831 


8775. 


8784 


1.8840], 
.8850], 


8803 


05.8859]. 27335 


19755 


The METHOD of 


Spheroids ſtanding. 


Height 1 Var. 2 Var. 


z Var. 4 Var. 5 Var. 6 Var. 


5771281 


578 


80 


574 
275 


570 
571 
572 
73 


Seg. | Seg. | Seg. r. | Seg. | 


Seg. | Seg. 


9040. 008200 89 T4. 
9049. o 32590 8923 
9102ʃ. 9057. rl 978].8933 
Hood 902 10.8987. 8942 
-997 5-9039-8997]-8951 


88068}. 
8878}. 
8887. 
8897. 
8906. 


9084 . 9039. 900. 890 
909 09 48P90 15.8959 
9 101. 9056. 9024. 8979. 
3.9110. 906 5. 9033. 
9074. 042 


8997 


891 5. 
8925 


8988.8 


89340. 
9441 
895 J 


1.908 3. ee 
9091 yoo .901 fl. 
91009068, 9024]. 
21792987 90331 
91180. 9086. 9043 


89624. 
8071 
8087 
89908 
8999]. 


8918]. 

$928]. 
8037 
947 
89 50ʃ·8 


91204. 909 5 9052 
209 91781. 9135. 2104. 900¹ 
-9225.9186} 9144). 3112 9070 
880 2 9195/9152 51210949 

[9204/9161 9130. 9088 


2211 9169 


9017 
9027 


904i 


90081. 8965. 
8085/8 
8984]. 
90 30,8594 

900g. 


my FA © ou 


917913979097 
9178.914710 
6 9187 9156-9115 
9276,02 36 9798091649124 
5.90284. 9244/9204. 


91739133. 


9054.90 124. 
9063. 
905 3.90310 
9082. 904 1]. 
3091. 90 50. 


9022]. 


896.9202 925292129182. 9141 
1 897 -9300|.9260 9221}. 9190.9150 
998.9308.9209,9229.9199.9159 
859.5169277 9238.920701 
900 0 324l. 928 5 9246 0216 9177 


9100. 90590. 
9109 og. 
9119. 907. 
680.9 128ʃ. 9088. 


232.5022. 
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Spheroids ſtanding. 


Height 
of the 
Seg- 

ment. 


570 
271 
572 
»7 3 


1 Var.'2 Var. 3 Var. 


574 


deg. | Seg 


4 Var. 5 Var. 6Var. 
58 & | 


[7 Var. 


8 Var. 


,82 


„83 
1 


„89 
590 
291 
592 


93 
94 


Seg. Seg. 


Seg. 


9293 
9301. 
9309. 
9317. 
2327 


9186.917140 
91949155 
9203 91549129 
9212917379135. 


9100. 
9110. 


93331 
9341 
9349 
93571 

.936s5|. 


92931 
930¹ 


9229. 


9255 
9²⁰4. 


9191. 


9236.9 200 
2247 9209. 


9218 
2227 


5.9221. 91829144. 
9154 
24 
91724. 
91824. 
9197. 


93737 
9381. 
9389. 
93971. 
.94.06]. 


-9310/.927 3-92.30 


-9318/9282;-9245 


9327 
9335 
9.344): 


9308. 


92909254 
92999203 


927 37 


1.9200]. 
9210]. 
9219. 
9220]. 
9238. 


9414. 
6.9422. 
9430 
94390 
94409. 


4.9352, 
ö 2360 


936 0 
9335 


938693529218 


[9326/9 
9334] 
$9343, 


9291 
9300 


93097 


931792829247 
9280. 
9205]. 


92850 


928 


9454. 
1.9461]. 


94060. 
80.9476. 
9484]. 


9394.7 
«9.4.02 


94170 
-9419-9386]. 


9427" 


94924. 
9499] 
9507]. 
9514]. 
2 222 


-9301]: 
939 
9379. 


2325 


9327 
9336 
9344 
9353 
9362. 


94359403 "9317 


9443, 
9452. 


9412 
040 


2322 
9388 


94⁰⁰ 9429. -9397 


2458. 


294.37 - 


940 


9293. 
9302 . 
9312. 
93211. 
33 * 
9339 
9348. 
9358.6 


93 
937. 


G 


9335 


09345 
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Spheroids ſtanding. | 


Height Var. 2 Var. 3 Var. 4 Var.[5Var.j6Var. 8 Var. 


x 270 | 574 81 593 
ment. 5711 75 94 

7276 995 
572 = 
. | £EZ. | Des. 


95291-9499] 
953749507 
9544.951714 
95 52.9522. 


—_ 


—Y 


. | Seg. 


355 
934 
9374] 
9383 
233 
9402 
9412 
942¹ 
943⁰ 
9440 


9450 
945 
9469 
479 
9488 


931. 
932. 
93307 
9340 
9359 


9300. 
9371 
938. 
939 
940. 
24 
942. 
9431 
9444 
9450 


2 245N. 
9459 ˙9431 
61.9408]. 9440 
-9476[-9449 
-9485|-9458 
-94941 9457 


-9538]-9517|- 
95409525 
955379533“ 
956.9541. 
99569098491. 
957795579529. 9503.47 
958 —565.—9538(95129485 
$.9592]-957 3,-9546|-9520]-9494 
9²⁰.9509.958 195559529503 

9538ʃ.9513 


940 
947 
940 
949 
950 


.g99051.9540{.961 51.9597/.9571 
9648ʃ.962 3.9605 
965 5. 9631ʃ.9613 
966 3/.9638[.9621 


9079 
9686 


9580 
9588 
9597 


95479522 
955.9531 
9564. 9540 


$9457 
950) 


9516 


9525 


b 9573-95491. 
969 3.9570. 95409629. 9605. 95820. 98 58 


9700. 907%. 905 3.9637. 9613. 
9706 


-9535 


951 
952 
953 
954 
955 


956 
957 


9624]. 
9033.96 12.95% 
964196210. 9601 
9591967 19550. 9630951 
699.967 0.96 58.96 39]-902 
9707. 9687 9657 248.252. 


9726. 9705. 9683 
+97 33-9713-9091 
| -9749/-9720,.9698 
958.9747. 9727. 9706 

959.9753.9734.9713 
_960.9700.9741.9721 


9070.96 54 
9684.9602 


ULLAGING and INCHING. 43 


Spheroids ſtandir ſtanding. 3 
1 Var. 2 Var. 3 Var. 4 Var. ar. 5 Var. 6 Var. / Var. 8 Var. 


— — — — H — — — — 


„07 | »70 | 374 | 377 | »81 | B5, | ,89 | ,93 
„68 ,71 | ,75 | ,78 | 82 | 86, | 290 | ,94 
»69 | 72 | »70 | 379 | »53 | 87, | »91 | 295 

Ko x „80 584 „88 592 
deg Seg | Seg. | | Seg. | Seg. | Seg. | Seg. | Seg. 


.9766'.9748 (9748|-9725þ-9715\ 9095.67 5.9657 
977? 27850 973.7229795 .96844.9666]. 
-9779-970 0119743 -97 39:97 11092975 

-9786.9708-975%-97 37,97 19:97 011-9084]. 
65-9792-9775-97571-9745--97271-9709/-9692]. 
9661-9798: 9782 -9765]-9753-9735|-97 18.9701 
69 285 70 9789.772970 .97 4,7207 10 

98119795 Fi .9768 .97511-9735|. 97790 


96 9818. 9802/.9787[-9775, 975919743] 9728. 
920 —e82²⁴ 9³⁰ -9794]-9783-9707\.97521.97 37] 


971/9830 9875.980719 790.977 5.97000. 9746(9731 
972.9836.9822.9808.9798.9783.9759,758¼09745 
973-9842! 9820 981519805. 9791097779704 412750 
974]-9848.5835-9822}.9813.9799;.978 97139759 
9751-985 5'.9842.9829]-9820-98071-9794|-9781]-9768 
976, * 9840 2837 9827 .9815;.9802.9799|-9778 
977]-9867..98 $55.9844].9835-9823.9811. 97929787; 
97.987 3.9862/.98511.942-9531,.9819].9208|.9790! 
979|-9879'.9808|.9850]. 9850-9839; -9323[-981 71.9 05, 
980.988 5.987 51.9865|.9857'.9847.9836|-9826].981 5' 
| 981]-9891.9881[.9872[.986 4: 985579844 -9844|-9835]-9824: 
982].9897 .9388 9879 9871 .9862\.9852].984 3.9834 
983.9902'.9394{.9885|.9879.9870.98011.98521.984.3 
984.908.9900. 9892/9886 9877 2205 .9861].9852 
985.9014. 098990893 2835 -987 71-9869].9861, 
| 986].99:0.9913þ9900,3902.9893.98851.9871.987 1, 
987]. 9926 -9919]-991 39997, .9900..9893.9887].9880 
9881.9931-9925]-9919 9915 9908. 9902. 9890. 9889 
989.9399320 26 902² 9915 9910. 9904. Sg 


\_990.994 3.99381.99339929-992 2.99181.991 -1.9908 
(3 2 


44 The METHOD #ff 
T3 Spheroids ftanding, | 
Height Var. |2Var. [zVar. [4Var. |5Var. PVar. j7Var. [3 Var. 
ot the 67 „70 74 77 8 1 8 5 589 93 
Seg- 68 | 71 „75 78 | ,82 86 199 |] „94 
nent 09 7 2 57 92 8 3 87 9 1 9 5 
73 80 | ,%4 | ,88 92 
Seg. | Seg. | Seg. | Seg. | deg. Seg. | >Cg. | veg. 
99 | 5949] .9944] .394<] 9939] 9931] 9926 9922 .9917 
999} .9954} 995% 9946] -9943] 993 -9934| 9930 «9926 
993] 999%] .9957] -$953] -99509] 9947] 9943] +993Y 9936 
994] .995% .399:] -996*] -9957] +9954] +995 | +9945] .9945 
995} 9971] 9956] .996C4 .9964] 42962} 9959] .9950} .9954 
999 -3977] 997 5] -9972| 9972] 9999] 9997] 9955} 9963 
99] 9983] -9g81] 998c} 9979] .9977| -997 5} .9974| +9972 
998] .9985] .9988] .998;] .9986] 9985] 9984 9983] 992 
999 -9994] +9994] -9993} +9992] 999 2.9992 9991} 9991 
oo !,0000 I. ooO CH. O OCH. COO OCH. OooOOIOC OO, o O00 i. 00 o 
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THE 


EXPLANATION 


Of the foregoing 


TABLE of SEGMENTS. 


HE Table is divided into Nine Columns. In the 
firſt are placed the Depths or Heights of the Seg- 


ments, expreſſed in Thouſandth Parts of the 
Cask's Length ; and in the other Eight Columns, which 
are diſtinguiſhed by 1 Var. 2 Var. 3 Var. &c. are placed 
the Segments anſwering to thoſe ba expreſſed in 
Ten thouſandth Parts of the Cask's Content: And, at 
the Top of the Table, in each reſpective Column of 
Segments, are put the Values of the Head Diameters of 
ſuch Casks as thoſe Segments are proper to, expreſſed 
in Hundredth Parts of the Bung Diameter, which 
conſequently determine the Variety, and direct to the 
Column the Segments are to be taken out of. 

Therefore, to compute the Quantity of any Ullage by 
the ſaid Table, obſerve this Rule. 

Firſt, Divide the Head Diameter by the Bung Diame- 
ter, and ſeek the Quotient (conſiſting of two Places of 
Decimals) among the Numbers at the Top of the Table, 
Secondly, Divide the wet or dry Inches, according as 
the full or empty Part is to be found, by the Cask's 
Length, and ſeek that Quctient (conliſting always of 
three Places of Decimals) in the firſt Column of the 
Table; then taking the Segment, which ſtands under 

the 


\ 
4 
4 
7 
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the firſt Quotient and againſt the laſt, and multiplying i 
into the Cask's Content, you will have the Content of 


the Ullage, that is, the Quantity of Liquor remaining in 


any Cask, if the wet Inches were taken, or the Quan- 
tity drawn out, if the dry Inches were taken. 

Example i. There is a ſpheroidical Cask, whoſe Length 
is 54 Inches, the Content 215 Gallons, and the wet 
Inches, or Depth of Liquor in the Cask. 12.3 Inches; 
the Bung Diameter being Iba and the Head Diameter 
27.8. It is required to find how much Liquor is in the 
Cask. 

The Head Diameter divided by the Bung Diameter, 
gives .75, which being found at the Top of the Table, 
in the zd Column of Segments, ſhews that the Cask is of 
the zd Variety, and that the Segment is to be taken out 
of that Column. And the wet Inches being divided by 
the Length, gives. 228 nearly. Therefore looking for 
228 in the firſt Column of the Table, againſt it, in the 
third Column of Segments | find .1953, which being 
multiplied into 215, gives 41.9895 for the true Quan- 
tity of Liquor in the Cask. 

Example 2. There is a ſpheroidical Cask having the 
ſame Length, Content, and wet Inches as above ; but the 
Bung Diameter is 35.4, and Head Diameter 31.9. re- 
quired the Quantity of Liquor in this Cask. 

The Head Diameter divided by the Bung Djameter, 
gives 90. which being found at the Top of the Table in 
the 7th Column of Segments, the Cask is of the 5th 
Variety, and the Segment to be taken out of that Ca- 
lumn. 

Therefore againſt 228 I find, in the 5th Column of 
Segments, .2151, Which being multiplied into 215 gives 
46.2465 for the Quantity of Liquor in the Cask. 

Example 3. Admit the wet Inches in the firſt Example 
be n to 41.7. what will the Increaſe of Liquor 
be! 

41.7 divided by 54 gives . 772, againſt which, in the 
zd Column of Segments, is .8047, multiply this into 
215, and you'll have 173.0105 for the who!e Quantity 
ot Liquor in the Cask. 


From 


Pw 7 


us «2? ks Hos 
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From 173-0105 take 41.9895 (the Quantity found in 
the firſt Example), and there will remain 1 31.021 for the 
Increaſe of Liquor, 

Example 4. There is a ſpheroidical Cask, whoſe Length 
is 50.6, Content 177 Wine Gallcns, and the wet Inches 
ſuppoſed to be decreaſed from 34.4 to 13.9 ; the Bung 
Diameter being 35, and the Head Diameter 25.2, re- 
quired the Quantity of Liquor drawn out ſince the firſt 
Ullage was taken. 

The Head Diameter divided by the Bung Diameter 

gives. 72 (2d Var.) 
34.4 divided by 50.6 gives .680 nearly. 
13.9 divided by 50.6 gives .275 nearly. 


Segment (per 2d Col.) againſt 680 is.7111 


275 +2396 
Difference .4715 
Content + » 

33005 
33005 
_4715 


Decreaſe of Liquor 83.4555 


If the Contents of any Cask are deſired at every Inch 
of the Depth, it may be effected in the following 
manner. 

Divide Unity by the Length of the Cask, and the 
Quotient will be the Tabular Height of the Segment for 
1 Inch, which doubled will be the Tabular Height for 
2 Inches, and tripled 'will be the Tabular Height for 3 
Inches, &:c. Let the Segments anſwering to theſe Heights 
be ſeverally multiplied into the whole Content, and the 
Products will be the Segmental Contents. 


E X A M- 
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EXAMPLE. 


Let there be a Spheroidical Cask, whoſe Bung Dia- 
meter is 37.9, Head Diameter 25.3, Length 54, and 


Content 215. 
(1 Var.) 

x divided by 54 gives .01852 nearly, or 19 Thou- 

fandth Parts nearly; this doubled is. 03704, or 37 Thou- 

ſandth Parts, and tripled is .05556, or 56 Thouſandth 


Parts nearly, &c. 
£19 .0109 
Segm. of the iſt Var. againſt 9555 is Lets 
56 0349 


2.2 Cont. at 1 Inch 


And Lare multiplied by 215 155 Cont. at 2 Inches 
7.5 Cont. at 3 Inches 


0221 f 
0349 gives 


And ſo on as per following Table. 


Wet 
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218 expreſs d be 
in g- uan D 
I ZINC in ro Dey | 


Inches. ſof the I Var. Cask. 


| | Length. : | 
I 19.010 2.3 53 it 
2 37 02211 47 52 j 
3] 5012349] 7-5] 5! 4 
a 741-0477] 10.2] 50 4 
. 5 93706 4 49 7. 
b | 111.076 . 48 Yi 
8 130.0924 19.0) 47 | 
1480. 10890 23.2] 46 1 
912771284 25.9% 45 l 
I 1851. 1423] 30.00 44 F 
111 20 _ 34.5 43 
I2] 222þ1788| 38.4] 42 
134 241-1989} 42.60] 41 
I 259 2173 40.7] 40 
150 278þ2380| 5I.2] 39 
161 296|-2578| 55-4] 38 
I 31 5.27900 60. 37 
180 333þ2997] 44% 30 
Ig] 352ʃ.32160 69.1] 35 


244 445-4327] 93. 3 
70 463-4547] 97+ 20 


.4780(102.8 
— 


The Contents, after 27 Inches, are found by ſub- 
ſtracting thoſe already obtained from the whole Con- 
tent, beginning with the Content at 26 Inches, and ſo 
proceeding upwards. Thus, the Content at 26 Inches is 
102.8, which, taken from 215, leaves 112.2, the Con- 
tent at 28 Inches, O. 


H PR O- 


To cube the Segment CDGF of the Spheroid AEB, cut off by 


50 The METHOD of 


PROBLEM. 


the four Planes AB paſſing through the Axis, DG parallel 
to AB, CDE perpendicularly biſecting the Axis, and FG 
parallel to CE. : 


Make CB=a, CE- c, CF=x, and FG=y ; then 
FL =O — _ will expreſs the Nature of the gene- 
rating Ellipſis. ; 


R 


78 


| D 
V 


With the Radius FL deſcribe a Circle, and draw the 
Ordinate G M, and 
the Diameter FN and 
the Part MN of this 


Circle multiplied into x, 


will be the Fluxion of the 
Segment CDGF, whoſe 
Value is found thus : 
Make FL=r, and the 
Semi-Ordinate GM will 
be = 4/r*—j*; whence y /. will be the Fluxion of 
the Space FG MN, and the Fluent of this multiplied 
by 2 is = „ 3 a 1 

3 . Ar 507 57 br? 


Ee. 


if 


+. & 


#1 £7 = 


2 
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&c, = the Value of the circular Space m» MN, If 


therefore, in this Series, we ſubſtitute y/ c2— ＋ for ry 
| a 


and multiply it into , there will come out 


3 — 
24 þ 3e J r 5609 . 
e & 5 
: 6 c a* 40e om 
46 9 1 4 
cx X 
ny 8 4a? wh Sc. 
— 6c, 


ſor the Fluxion of the Segment CDGF ; and the Fluent 
of each Term being taken, we ſhall have for the Solidity 
thereof 


8 El * 8 
— — —ĩ—e 9 Ce 
20 9 36709 200 7 © eo 
c x3 x3 x3 
— — — — Se. 
3 a? 18 ca 4003 a* 
G4. x3 


20 a r 
6 
x" —_ &c, 
"6a 
— Ee. 


In which Series it may be obſerved, that the numeral 
Coefficients of the higheſt Terms (2, — f, = 26, Jg 
— &c.) are produced in infinitum, by multiplying the firſt 
Coethicient 2 continually, by the Terms of this Pro- 


greſſion — TAXING HS $XY7-9 x9 Se. 
2 * 3:4 X5» 6X7, 8 & 9, 10x11 


H 2 And 
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And the numeral Coefficients of the Terms deſcend - 
ing in any one of the Columns are produced, in infint- 
tum, by multiplying continually the Coefficient of the 
higheſt Term, by the ſame Progreſſion, in the firſt Co- 
IXI 

X X X 8 8 
Es, in the third by th 
. c. in the third by the Terms of 


thi 3X1 5X3 7X5 9X 7 1 
is > X3,4X5,6X7, 8X9 Sc. in the fourth by 


this XL 13 , &. in the fifth 
the Terms of this LS THT c. in the 
7X1 9X 3 I1X5 
3X3 4X$, 0X7 


lumn ; but in the ſecond by the Terms of this 


by the Terms of this 


Sc. and 


ſo on in infinitum. 

By the Help of this Problem, the Ullage of any Sphe- 
roidical Cask (whoſe Axis. is parallel to the Horizon), 
may be very exactly found : For, if the above Series be 
doubled, and then ſo much of the Cask's Content be 
found by it, as is contained between the Liquor's Sur- 
face and the Middle of the Cask ; and that Quantity be 
added to half the Content, if the Cask is above half full, 
or ſubſtracted from half the Content, if the Cask is leſs 
than half full, the Sum or Remainder will be the Quan- 
tity of Liquor in the Cask. 

And from hence alſo, we have a Method for con- 
ſtructing ſuch a Table of Segments for Spheroidical Casks 
lying, as I have already given for Standing Casks, the 
Bung Diameters being to the Head Diameters in the ſame 
given Ratios: For in this Caſe, as well as in that, it is 
very evident, that the Segments will vary as theſe Pro- 
portions vary. But it is neceſſary here to obſerve, that 
when CD (or y) is greater than FL, as ſuppoſe when 
CD becomes equal to C Q, the Segment CQ RS muſt 
be found, in which the Values of C F (or x) and FL 
are changed; that is, in the Series for CF we muſt write 
GS, and for FL we muſt write RS, and the Space 
CQRS muſt be added to, or ſubſtracted 1 the 

pace 
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Space CER S; which muſt be duly obſerved in finding 
all the Segments after C D becomes greater than FL; 
otherwiſe the Numbers ſought will not come out true. 
Suppoſe the generating Curve EL B to be the com- 
mon Parabola, then, if, in the Value of the circular 


Space mn MN, we ſubſtitute for r it's equal (* cf x 
a 
we ſhall get for the Value of the Segment CD GF this 


Series, 


* * 
2 80 37 200? 56 7 Sc. 
C K* : xs ** 
. —2 &c 
24 12 46 80 ac 5 
c x3 13 
_ Th 
- -226® * &c, 
— Se. 


In which the numeral Coefficients of the higheſt Terms 
(2, — 77 — Tc — yz» — &c.) are produced i infinitum, 
by multiplying the firſt Coefficient 2 continually, by the 


Terms of this Progreſſion — . — 3X5 5X7 
2x 334X5,6x7,8 x99, 


LS2 „Ec. 
1oxII 
And the num. Coeff. of the Terms deſcending in any 


one of the Col. are produced in infinitum by multiply ing 


continually the Coefficient of the higheſt Term, in the 


1 * 1 
2 * 2, 


firſt Column, by the Terms of this Progreſſion— 


xn2 4 4 
4 * 3, 6 45 8 * 5 


his A 2 LY Sc. in the third by the Terms 
of 


„Oc. in the ſecond by the Terms of 


2. X 2,4 x 3, 0X4 
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. 3 * I 5X2 7X3 2 
of this EIN SIR ” c. in the fourth by the 


XI JANA GX 2 x 
Terms of this op 2 . in the fifth by 


the Terms of this 7 XI 9X 2 TI*3, ec. and fo on 
2 X 2, 4 X 3, 0x4 


in infinitum. 

By the laſt Series, the Ullage of any lying Cask, in the 
Form of a Parabolic Conoid, may be very exactly ob- 
tained. But, in order to render theſe Series more uſe- 
ful in calculating Tables of Segments, let 4 be put 


FE F gp and for a* ſubſtitute its Equal E — ) 
in the Series for the ſpheroidical Segment; and for à ſts 


Equal ( . Din the Series for the conoidical Segment; 


alſo let them be divided by c * x. Then for the ſphe- 
roidical Segment C DGF we ſhall have this: 


Bu gan . ͤ Ä 
4 . 3 =_ * 
4 
— OY - — - 1 
37 18 c 406 
2 an 
OY "| c. 
— Se. 


And 


nd 
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And for the conoid. Segment CDGF this : 


2 I 1 1 
c 30 Os FLA 56 c? 2 as: 
IP... 65 5 3 . 
2 £3 12 63 80 67 
4 d 
1 c* 24 67 . 
* 
32 c 
— Oc. 


Let theſe, when brought into Numbers, be divided 
by 3, 141592, Cc. and let the reſulting Quotients be 
multiplied into the Ratio of the Cask's Content to its 
circumſcribing Cylinder, then we ſhall have the Value 
of the Segment CD G F expreſſed by a Decimal Frac- 
tion (Half the Cask's Content being the Integral Quan- 
tity), which being taken from . 5, will leave the Segment 
DEG expreſſed in the like fractional Parts. And 
theſe Segments being doubled, will be expreſſed by the 
ſame Decimal Fractions, the whole Content of the Cask 
being made the integral Quantity. 

Or, if we call the Ratio of the Bung Diameter to the 


Head Diameter r, and make d = 1 rr, and 2 == 
we ſhall have 


For 


The METHOD y 
For the ſpheroidical Segment : 


27 — e. 


And the firſt of theſe being multiplied by 
3 


2 +rr X 3-141592, 6c: 


and the laſt by x rr X 3. 141592, Sc. we ſhall have 
the Values of the ſame Segments expreſſed by the ſame 
Decimal Fractions. 

For Example, Let the Bung Diameter of a ſpheroidi- 
cal Cask = 2c = roo, the Head Diam. = 2FL = 80, 
then 7 = . 80, and 4= .36. Allo let the Height of the 
Segment DE G L be = 20 = ED, then z = .bo. 


And 


FC, 


re. 


have 
ſame 
roidi- 
—= 80, 
of the 


And 
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And —_ —— = — 120000 


—— 


2 — .127488 = 1.872512, and 1.872512 x 2 = 
1-123507 = the Sum of the firſt Col, of the Series. 


— S3= (333333 


7 
— 75 — 3240 
_ Y - 
2505 
n 
— 357437 


And a 7, — ws , 097 — 7 
1 Gy 997437 077206 = the Sum of 


nee © , 
<a ww. . ocCcncro on anv.,, .. 


1 0 


* 
q 
: 
3 
* 
q 
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— — = — . 50000 
20 
4 
ö 
END "BR 2430 
160 
43 
8 


And — . 062159 X 35 = — ,004833 = the Sum of 
the 3d Col. W 


——— = 017857 


— 025239 


And — . 025239 x 27 = — .000706 = the Sum of 
the 4th Col. 


3 
576 
„ 
3450 394 
— 012327 


And — .012327 x 2? = — -000124 = the Sum of 
the 5th Col. 


7 
= =— -004971 
—— 497 


And — 0904971 x 2'* = — ooo = Sum of the 
6th Col. 
Now 


min mp — > a> c. 


of 
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Now collecting all the ne ative Sums together, we 
ſhall have 


* 


11 


082887 


And ſubſtracting . 82887 from (1.123507) the Sum of 
the 1ſt Col. there will remain 1.04062 = the Sum of 
the whole Series. And 1.04062 being multiplied by 


3 


36 — = we ſhall have . 376 

(.361715) —_— TE ave. 3764, 
Sc. which taken from . 5, there will remain . 1226 = 
twice the Segment DE GL, expreſſed in ten Thou- 


ſandth Parts of the Cask's Content. 


Again, let the Height of the Segment DEG L be 
== 30, then 2 = 40. 


And 1.872512 X X 749005 
357437 X 2* = — . 022876 
062150 X 2$* = — .000636 
.025239 X 27 = — .,000041 


Now taking (.023553) the Sum of the negat. Columns 
from (.749005) the affirmat. Column, there will remain 
725452 = the Sum of the whole Series, which multi- 
plied by . 361715 gives .2624, and this taken from .5 
leaves .2376 = twice the Segment DEGL, in Ten 
thouſandth Parts of the Cask's Content, when the 
Height thereof is 30 hundredth Parts of the Bung Dia- 
meter. | ; 


12 Let 
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Let the laſt-mentioned Cask be ſuppoſed in the Form 
of the middle Fruſtum of two parabolic Conoids, and 
let the Height of the ſame Segment be 20, then d = 


. 36, and æ . 60, as before. 


2 
4 
e 10800 
2 
4 
85 _— 62 
6 2 
71 
88 55 


— — 


— 192575 


the 


— 


2 — 1925/5 = 1.807425, and 1.807425 KX X = 
1.084455 = the Sum of the 1ſt Col. of the Series. 


— = 333333 


= 


5 


42 
. 
1 

13 

15 
A 


am 


„„ „ 


And = . 370254 X * = — .079975=the Sum of the 


2d Column. 


th 


© 


th 


L 
I N 
N 
L 


And 
the 7 
44 Co 0688 
1 h 
.00 
$351 = 
= the 
Sum 
of 


A 56 
W 
3 
SE ; 
E DE; 035 
3375 
.029267 


And 
th _ 
e 4th ri won 
umn, . 
— . ooo 
87 
9 —— 
—= the 
Sum 
of 


014149 


An 
Fe 1 
e 5th S 
4 gg 98 
. ooo 
142 = 
= the 
Sum 
of 
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2 | 
1408 — 


And — 004971 * = = ,000018 = the Sum of 
the 6th Column. 


— 40799 
Firſt Column 1.08445 5 — 7 +7 
Sum of the reſt 086305 — 819 
— — — 142 
Sum of the Series o. 998 1 50 — I 
— .o86305 


2 


.99815 multiplied by (.388182) — 
= 38746, which taken from .5 leaves .1125 = the 
conoidical Segment anſwering to 20 hundredth Parts of 
the Bung Diameter. . | 

Let the Height of the Segment be 3o, then & = .40, 
as before. | : 

And 1.807425 XZ = 722970 

— . 370254 X =— .023696 

— .ob8821 X 2* = — .000705 

— .029267 X = — ,000048 


The Sum of the negat. Columns (.024449) being taken 
from (.722970) the affirmat. Column, there remains 
(.698 $21) the Sum of the whole Series, which multiplied 
by . 388182, gives .2712 nearly, and this taken from .5 
leaves .2288 = the conoidical Segment anſwering to 
30 hundredth Parts of the Bung Diameter. 

And after the ſame manner may the Segment for any 
other Height be found, obſerving, when the Height is 
leſs than half the Difference between the Bung and 
Head Diameters, that is, when y or F G is greater than 
F L, to make d 1 2, and for the Fractions 

g 89—— —„— 2 — 
2+rr x 3.141592, Cc. 1+1r 3.141592, Oc. 
to ſubſtitute theſe, 


of 


18 


f 


© RG I 


— 2 2 


* 
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3 8 | —— 
2+ZZX 3-141592, &c, IT ZZ x 3.141592, Oc. 
Alſo to multiply the reſulting numerical Segment, if 


ſpheroidical, b 2 . 2 Fern- i idi- 

pheroi * OT XY 1 but if conoidi 
— 2 

cal, by But in ſuch Caſes the ſpheroidical Seg- 


1 —r 
ment will be more readily found by this Theorem 
6 2* — 4 2 
2+ rxVI -x. 
Bung Diam. to the Height of the Segment, and r the 
Ratio of the Bung Diam. to the Head Diam. And the 
conoidical Segment, in ſuch Caſes, will be more readily 
found by this Theorem 


24 * — 32 * x 1 — 2? 


wherein 2 denotes the Ratio of the 


0 Xx . 7854, Sc. x 1I=1* x / I=r* 
Ratio of the Bung Diam. to the Height of the Segment, 
z denotes the Ratio of the Bung Diam. to the Difference 
between the Bung. Diam. and twice the Height of the 
Segment, and r the Ratio of the Bung Diam. to the 
Head Diam. 

Example. Let the Bung Diam. of a ſpheroidical Cask 
be 100, the Head Diam. 80, and the Height of the Seg- 
ment 5, then z = .os, and r = .80. 

6 22 — 4 23 =.0145. 
8 1 0145 
ZT NN = = 1-584, and —_ .0091 = the 
Segment anſwering to 5 hundredth Parts of the Bung 


Diam. ; 
Suppoſe the Cask to be conoidical, then x = .og, 


2 =. 90, and r = .80. py 
** — 32 * — 2 * 

And 24 22 > - —— = .0042 = the 

9 x .7854 x I—T*fxy/ 1-7 


» Whereinx denotes the 


conoidical Segment anſwering to 5 hundredth Parts of 
the Bung Diam. 
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Sf 
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SE G M E N TS, 
EIGHT VARIETIES 


Spheroidical CAS K S lying, 


Calculated to every 
Thouſandth Part of the Bung Diameter. 
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C\ 


john 
* 


N the firſt Column of this Table the Depths 
] or Heights of the Segments are expreſſed in 
thouſandth Parts of the Bung Diameter, the Ex- 
planation of it, in other reſpects, being the ſame 
as that given for the Table of Segments for Stand- 
ing Casks, page 45. Therefore when you are to 
compute the Ullage of any Spheroidical Cask ly. 
ing (having firſt determined the Variety of the 
Cask, hy dividing the Head Diameter by the 
Bung Diameter, and comparing the Quotient with 
the Numbers placed at the Fop of the Table), di- 
vide the wet Inches by the Bung Diameter, and 
the Quotient thence axiſing will be the tabular 
Height, againſt which, in the Column proper to 
the Variety of the Cask, you will have the Seg- 
ment, which being multiplied into the Content of 
the Cask, will give the Content of the Ullage. 
The Examples which follow the Table will make 
this plain. e e 
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. 


| Spheroids Bing — 
eight Var. 2Var. 3 Var. 4 Var. 5 Var.] Var. 7 Var.,s Var, 


8 570 274 577 81 585 89 
2 [375 [578 | 382 | 36 | 599 | 194 


© 
Go 
ow 
GO 
_ 
. w 
wv 
— 
_ 
WO 
Ut 


.00011-000 TC OOO Tl oo DI 9001 OOO]. ooo: 
0001-000 1]-0001[.0001].0001-0001].0002 
©1.0002 - 0002]. 0002 0002]. 0002]. 0002 0007]. 


.0002].000:1.0002].0002] 000 |. 


.0005[.000 
oO. oo 

| 0007[.0007}.0005 
7 oo ooo voof . 


— oo oονο. oo. oo 
17. oo 100. oo 100. 001 1. 01 21.001 
18. 00 110.0011. 0012. 0013 0014-001 
19, 00 1200 12001 3.001 001 5-001 
20ʃ. 00 1 3.00 1 3.00 14. 00 1 5. 001 
ail 5014 0014.00 1 5. 0010. 001 
22).0015.0015|.0016].0017 
23.0016, .0016j.0017).001 
24/.0017/.0017/.0018[.0020/.0021 
25.0019, 0019. oo oo . 0023 


26.0020. 0020002 1.0022 .0024]. 
271.0021 00210022 003. o02 5. 
20 0022. 0022. 0023 0025. oo 
29 0023 .0023 .0024.0026 .0028}.0031 
* —24. .0024'.00251.0027 .00291.00321.00 3)l. 
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Spheroids lying. 


eight;1 Var. Var J Var. IA Var. 5Var 


ar. 6 Var. | Var. 


18 Var. 


of the (67 | 570 | >74 | 577 
BA „68 5711 75 78 

„69 „72 „767 
73 80 


Sep. Seg. 


31. 0027/0027 .002t].0030 
32. 029. oo 30}. 
33 032 0337 
34 or aa > 5 meg 0039 
35 5565 175 04 


004 O04 3 T0055 


004 
— 


— .004 


1231 .004.7].00 


40 00510 .0053]-0055|.0058 


00524 
30 0048 005 00 0055] 


o00651.00 
9. oo 


9 Z -0054]. 3 
,.0052].0058 .0067 0087 


008 


00062. o071 .0092 


oog 
ooo 


41 6554605 — 0061 
" 0057 0590. 006 1.0064 
12870 


obo, .00621.00641.0068]. 
44.006 3,.0065].0067].007 1] 


.0066].007 3].008 
.0069j.007 7].008: 
4510. 0066{.0068|.0070].007 4. 


oo. oo a]. 
.0084|. 


0105 
0110 
0115 


© 46;0068,.00 007 


8 


5 
5 


.0087].009 
oo. oog. or 12. 
-[-00941.0103[.01 16]. 
Solo -0097]-O0107]-OTI 20}. 
51 0083. 008 Took, .0094|- 
_ ,.0089/.0092].0098]. 
3. ooo. oog. oog. 0101. 
oo -0096;.010 .0105|- 
55].0097!.0100.0104|.010G. 


0092 104 
.0108]. 


56[.0100|.0104\.0107|.0112 


571.0104\.0107\.0111]-0117 


58.0107. 01110115. 0120 
011401180124 


59.0111 
601.01 14.01 18.0122.012 


012 2ʃ.0135ʃ.- 0145 
120.0139. 0149. 


0130. 0144 0159 


—— 


0134. 0148. 40185 | 
2 


0138. 0153.01 


» 
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Spheroids lying. 
qr Var. r Var.j2 Var. Var. Z Var. 4 Var. 5 Var.'6V ar. 


557 370 | 374 7/5 
„68 71 | ,75 | ,78 | 382 | „86 
»69 | 372 | 370 | 379 | »83 587 
23 900 84.88 
Seg. | Seg. Seg. Seg. | Seg. | Seg. |S 
61].0115|-0122.0126|.0133|-0143-0157|. 
621.01221-0126.0131|.0137.0148\.0102 
-0126,.0130 .0135|.0142]-015 30160! 
64.0130. 0134.013914 0158, 01714 
BE 0134). -0139-0144|-0151]-016 


£0175% 
— 66 .. . 01500167. 1 
017201 
0146; 0151 0156 .0165 0177. 0180 
01824 0193]. 
2 0154. 01500165 0174 0187 22 . 
71 0159. 0164-0170. 017 193. 02040 
72.0163. 0168. 0175 018 n 
73.0168. 017 3. 0180. 190. 204.0212 
PAL, 
0215. 02230 
.0182\.0187|.0194-0205[-0220,.0225|.0257].0304 
.0186 192.0199. 02 100.0220023 3.026 J. 0311 
0 191 o 9νν 0204-021 6j.02.311-0236 
79 195 0201. O20. 0221. 0237 0243.0270.0324 
0200. 0206. 02 14. O22 0242. 22458. 


810.0205. 021 1|-0220f.02 3 024.0250 028 6337 
82.0210. 02 17. 0225. 0a 38.0253. 020.0290. 0344 
oz, .0215 .022.2).02311.024.7 02590271 o 302. 351 
84. 220. 0227. 0230. 240.005 · 279.0 09. o358 
85.0226. 02 33.0242. 025 fl. 021 -0287.0310.0355 
15 6231.02 380.0247020 0.0270. 294.032 3 

0236 0248) 0253 0207. 282. 030103300. 
6 0241. 024. 02 58.0272 0288. 03100336 oor 

39 


89 0246. 0254 4.0204 027d. 0293. 317.0 349. 
| 90/.0251.9259 .0269.0284.0299 .0325).03 50. 


The METHOD of 


Spheroids lying. 


A Var. 5 Var. 


03 


03 
03 


035 


-0294|.0306|- 
0312]. 
0306. 0318]. 
+0 3121-03241 
318.0330. 


240.0337. 035 
31.0344 


-0337;0350-03 
03430357. 
036 F 


1061.0 345 
107.0351 
108.0358 
109 
110 


111 


0377 


0388. 


112 
113 


114 
115 


0383 
0397 


0390. 0404. 
.0409|.042b 
404.041 


039050411 


116 
11 
11 


119. 


0455 


356.0370 
362.0377. 


0304. 
03701. 


.0402/.04.57 
120/.0437.04511.0469/.046 


4.0407. 0432 
.0413-0440/0487]. 


.0420]-C 449 
045 
0407 


042 
0432 


-0479] 
0498] 
. 050g. 
0511. 


438. 0475 


0451 
0501 


0484.52 
0493. 0534. 


. 0518. 


+0542 


DrTACINOG and Incninc. 77 


5 Spheroids lying. _ | 
bg 1 Var. 2 Var. 3 Var. Var. 5 Var. G Var.) Var. S Va. 
Se 


Bi 


oy: 5 7 | 
"A Ji 
69 ; 


_ Deg. 
-04.70{.04.7 44-0520}. 
-04.541-04.80]. 


123.0459045 40 1½ 497,054 
045. 0481 


—ů—— 


0531.090571 
| 0543. 058 1]. 
128.0495 · 5 10.05 280.05 54. 0591. 

| ,0566þ 0601}. 
.0577þ061 1]. 


7 
5 
2 
J 
4 
+ 
I 
8 


066 1.0700. 07 33.0771 
0670. 70g. 742.077 


06780. 0717. 07 50.078 
06 87.0726. 07 59.079 
. O 


07 35.0767. o 
,074.3]-07 761.081 


- — 


6 075A. 0785 082 

4 0760. 793.0832 

2 ,0768|.0802].084 10 
| ,0777|-0811þ.0850 

8 | 0675.07 1 14.074.7].0785|.0820|,0858 

6 | . 0687 2 * de 829.0867 

4 148. 0663. 695. 7290. 764. o80 10.08 37. 0876 

2 149.0660 spe, 0737. 077 2. o8 10. 0846. 088 5 

0 -. 150\.0668 .06771.0713.0746.07811.0818/.0856".0894 


722 We METHOD of 


—_— 


| © © Spheroids lying. 3 

Height 1 Var. z Var. 3 Var. 4 Var. 5 Var h Var. S Var. 

Seg- | ? 270 | 374 | »7 £ I »59 | 93 

ment. | »08 | »71 | »75 | 578 | 282 290 | 394 
»609 | »72 | % 79 83 91 „9 
By ©; 80 | ,84 292 j_»96 


| Seg. | Seg. deg⸗ 


5 — 


151.6770080. 722. 
.0685|.06961.07 31]. 


153-<694þ07-s] 10749, 
| 154. ie 9779057 


155.711 224.0758 


154 072 
5 072 


162 0770. 0789. 0822 


163.0778. 5 831 
164. 0786 Hõ 808. C841 
16. 20 C85 


73077 
742.0770. 
738.075. 0785 

968746 0701. 0794. 
180734 0779; 803.0837 
161.0753 0769 081370847. 088 ;}. 


o 56 0892 
0866 - 09-2] 
0875.09 11 
.0885 .0921|. 


67, .08-.9].08 300.0869. 
08 17.0845 ons 

169/082] 85 5.08 
170... c8 32. C86 089) 


| 1 68260800 894. 09 30 


954.0940 
8.5978.5949 
0923 08800 
932.0908. 


087 31-0907]. 
.c884-0910 

.0892|-0926 
I74-o87c].0902þ-0936!. 
175.087. oo 11.0945 


171.0841 
172 _ 
I 7 3j-08 


799410977 
«0951-0987 
0 goo 09. 
0970 10006]. 


-©979,.IO15| 


176 508 Y. ogõ 5 

177.878.093 090g 

170] -0907]-<939Þ-0 74 
182 0917 09487 09 


0988 


O £926 .0958 .099 


. 1024. 
1034. 
104 3]. 
+105 J 
1062]. 


.0998 
1007}. 
44-1017} 
1020. 


ULLAGING and INcHiNG, 


Spheroids lying. 


12 V ar. 


310. 


4 Var. 


Var 


570 
571 
572 
273 


574 
573 
576 


. | Seg. 


Seg. 


577 
578 
579 
80 


Seg. 


. | Seg. | 


.o0968 
0285 
60989 


0999 
100 


1003 


1025 
1034 


1044. 1077 


1036 


1056 
106 


1072 


101 J. 1046. 1082 


1092 
1102 
1113 


III 
112 
113 
115 


ö 


IO. 


9 


I 143]. 
1134 
I 160]. 
I 178}. 
1188]. 


olg. 
1029. 
1040. 


3 . 
1000. 


1064 
1074 
— 


1054 


10944. 


1087 
1097 
1107 
1117 
1127 


1123 


1133 
1143 


1153 
1103 


11600. 


1170. 
118 
.I 190}. 


1200. 


1218 


I 198}. | 
1203]. 


I 2231. 


.1070 
1081 
1091 


1101 


1112 


n 


1135 
1145 


1114. 
1124. 


1137 
1148 
1158 
1168 


1173 
1183 


1204 


1179 


„1210. 


«I 220}. 


12304. 


12400. 
1214. 


1251). 


197 
198 


199 
IT 


1078 


108 


1098 
1109 
1129 


112 


1122 
1132 
114 
115 
IN 


1155 


1189 


1165 


4 


1186 
119 


1199 
120 


122 
123 


1224 


1234 
1245 


1255 
1265 


1207/1241 


12611. 
1271. 
1281. 
1291. 


130m. 


1276 


1312. 


2011.1 411 , 
202|,1151|-11 a 
203. 11624. 1195. 1228. 1262 
204. 1173. 1200. 12390. 1272 


20501184. 1212124128 
20011941227. 1260129 
207. 1205. 1238. 1270. 1304 
208]. 1216. 1249. 128 1.1315 
20. 1227. 1250. 12921325 
| 210'.1238.1270.1302.1336 

L 


.1286]- 1322]. 


1297 1333, 
1307/1343. 
1318. 1354]. 
1329. 1364. 1401. 
1339 1375/7141. 
1350. 138 5. 14224. 14 
.1 360]. 1396]. 1433.14 
.1 371.1400". 144 3 14 


74 The METHOD f - 
Spheroids lying. wy 5 
cizht]1 Var. 2 Var. 3 Var. g Var. 5 Var. h Var. 7 Var. 8 Var. of 
— 67 „7 74 93] 8 
A 500 7175 »94] 4% 
09 „7270 »95 ; 
273 ; 
Seg Seg. | Sex. Th 
2112491281313. E | 
212]-1259+1292;.1324]- * 
213]-1270-1302\. 1334). 5 
21:|.1281+1313).1345 Z 
21 1292.1324ʃ.135 . Wes 
216]. 1302-1335}. 1360 14 
21771313·134 91377 | 
21 J. 1324. 1350. 1388. , 
2191-1334 +1367].1395]- | 
220ʃ. 1345-13780. 1409. 75 
135613891420 3 ; 
136613991430 149815331570 
1377-1410 144. 1475|-1509].1544]-1581]. 
13871420. 145 1. 148 5. 15 19, 1554-1592. 
1 398 -1431].1462]-1496,.1530]-1565]-100J]. | — 
140.1444154 ze 071651 
1419145 2. 148. 1517. 155 1158661624, 1601 
1430,14. 149415271562 1597-16350. 1672 
1449 1473-1505 1538. 1572. 160%. 164.1682 
14511484. 15150. 1548. 158 3.1618. 1650. 169 * 
1463 1499]. 1527. 1560. 1594. 1629. 1667, 1704 
147 150). 15 360. 157 1. 1806. 164 ll. 167601715 
148 151 1550. 1583. 1617 1652. 1689. 172 
1498-153 150 1|.1594'. 1629]. 166 .1700\.1737 
l.1510-1542].157 30. 1500. 16400. 107 5.17 12.1748 225 
1522 155415851518. 157108 17231758 
153415550. 1595. 1629. 1653. 1697/1734176 
1545. 1577. 16080. 164. 1674. 17080. 1745178 
52557158 $5244 e e 175001791 
1 2401. 1509. 1600. 1031. 1604169721231 126½2L 780 * 


ULLAGING and INCHING. 


75 


Spheroids lying. 


1 — 


1 Var. 


2 Var. 3 Var. 4 Var. 5 Var. .— 6 Var. 7 Var. 8 Var. 


60 


569 


5750 
5711 75 
„72 „70 
573 | 


274 


Seg. 


Seg. | Seg. kSeg. 


280 


89 


1581 


5 


1592 
1604. 
1616. 
. 1628]. 


1639. 


1612. 1642/1675} 


1623 4. 
1635 5 1609) 
1046. 1070 
1658. 1688 


1687. 
2690. 1731 
170g, 1743* 
17211753 


17 
17531789182 


177801673 


17651800. 
th 6. 181, 
178771822 


1835 


1669. 16990 


1681. 1711 
1692 17220 


074]-1704.- 1733] 


2715: 27555 


17771803 


17321705. 
I74 3 178317 
1754 1708, 
1766-1 
1871 


1 98.1833 18604 
1659 11 55 
2821016557851 
1832. 18661902 
1 755 189262 


18300. 
1842 
185 3. 
1865. 
1877]: 


1889 
1901 
1912 


1924 
19300 


rf 


1921. 


1827/1849 
18391861 


89. 18150. 
02. 18261 
1814. 1838. 
18770 
18830. 1916. 


937 19 Oj- 
494219 


18571873 
18621865 
18741890 
1886ʃ.1908 
489801 1920 


190 
19111939 
192 
-1935þ-190 3] 
1947197 5. 2000. 2038. 2073 


1928l. 


1951. 


19591992202 


1970. 2003. 203 


1982. 2015205 
1994. 2020. 206 


19091932 


233.7955 
19441907 
.1956/.1979]. 


1958]. 1980. 
1944 
1982. 201 
199 3]. 202 
.2005/.2033.-2004.2095 


1998. 


i: 


197 


2017. 20490. 208 

2029. 20610. 2096 
2041, 2072 2107 
2052. 2084. 2119 
2130 


L2 


— __ 


Spheroids lying. 


1 Var. z Var Ig Va-. A Var. 5Var.ſe Var. 7 Var. 


567 70 74 | »7 581 85 
60 71 75 57 82 85 
»72 | „76 79 „83187 
273 80 , 


„84 „88, 


| Seg. | Seg. | Seg. | Seg. Seg. | Seg. 


274|-19841.2004].2027 


205 3|.2080|.2111 
275. 1996. 2017 


20 30. 2055 092 2123 


1948. 19680. 199 1.2017. 204 5. 2070. 
5 eg i 


1972ʃ. 1992. 201 fl. 204 1. 206 8. 209. 2 1 30. 


214 . 
215 


205 1/-·20 7-210 > 
2063. 2089.21 10}. 
2075]. 21012128. 
2087. 2113. 2140. 
2099. 21252152. 


211102137 


2147, 2173 
21590. 2184. 


2171.219060. 2. 
218 2208. 


22122232. ITE 
22240. 2244. 2269. 2297]. 2320 
20 30.2217. 2236. 2257. 228 1,2310. 
294|.2229).2248|.2269/.2294/.232 235 
295]. 2048 2201. 228 J.. 2306. 23340. 2352 


2193 2285 231 


2921-2205 


2368. 


2380. 
2222 


206.2254. 227 3.2294. 23180. 2340. 

3 224 220 5.2 306 23312358. 2387 

298.2278 220% 234] 237 11.2399. 

299.2290. 2 309. 2331 2358 9025 3. 2410 
2 


23750 


24.04]. 
+2410]. 
2.428]. 
$2440). 
2452 +2402. 


300/.2302/.2321/.234 3).2308'.2295 -2423 


ULLAGING and INCHING. 


Spheroids lying. 


| 

51.2873 
2580. 
2599. 
2611. 
p* 9 i a 
.2637 1.26 
2680. 
e—_ 


00 


2 Var. 


570 
571 
572 
11? 
deg. 
2340 
2358 
23 
2383 
2408 
2420 
2433 
2445 
245 
24 


SES 


.250g 


2522 
2535 
2540 
2560 


5 


mol 


3Var. 


577 
570 


Seg. 


2355]: 
.2308]. 


2380. 
11.2392 

2455. 
2417]. 


2430 


2442. 
24551 
2467. 
24801. 
11.2492]. 

.2505|. 
2517]. 


-2530 


574 I 


4 Var. 


Was. 


Var. 


2542. 


25557“. 
2568]. 


2580]. 
25931. 


- 


_— 


os © The METHOD of 


a... 


Spheroids lying. | 
f ight 1 Var. 2 Var. 3 Var. Var. Var. 8 Var 
a 0 85 „8 
Ges. 7 | »79 | »74 »05 „89 „93 
— 06 71175 8 „90 | ,94 
„69 „7270 587 | 391 »95 | 
573 „88 92 


—— i. 


Seg. | veg. | Seg. 


( 331|-2097|-2714|-2733| 
332ʃ·27 10. 2727, 2740. 
3332723¼½¼2740· 2750. 
| 3342732753277 
1 335-2749þ:27661-2784]- 
336|2762þ-2778-2797] 

33 2775, 27910-2810. 
3380-27880. 2804. 2822. 
330. 280 1.28 17.2835. 
34002814 28 30. 2848. 
| 341[]-2827|-284.3]-2861|- 
342|-2840]-2856. 286 . 


8. =_ 
FP". = _—_— 
— — — — > 


* 


__— = 


— 
"I7 
> 


ps: 


— —— 


2927295 2977 
2940. 2964. 2989 


| 
| 
| 


f 3431 -2869].28 295 21.2976. 3002 
, 1 3442860. 2882. 2900 2965.298090. 301 
347.2879. 2895. 291 J. -297 7 300 11-302 


-2907]-292t]: 
3472905 2920. 2938. 
| 34*|-2918|-2933|-2951|- 


— —U—w— 2 — 


34,2930 290402964 
| 3502944L2959.2977ʃ 
— . — 


— . He = 8 
SEIKO 


| 3510572972, 29 90 1 
1 352.2970. 298 5. 3co g. . 30044. 308 92 
þ 35 3.298 3.2998. 30106 3077. 3100ʃ. 312 
354.2996301 1.3029 30 $.3112.3136 
i 255.3010). 2024).35.4%|-3 31024. 312.3148 


— — — 
—' — — 


359-302 31-3937 3055] 3þ3114] 3137/3160] 
| 357] 3936130503068] 13127] 3149 3172 

358.3049. 3003 «20811. 3098]. 3118!.31 39.7 3161-31 5 
350.3062, 308. 3094 31 7137 30,3152.3174.3797 
360l. 307 5. 3089. 3107.212410. 3143. 3164.3180. 2222 


N 


Gm —— rr 


— — — ines 2 
— = — —ͤ———— —u—Hł'ů — * — — — - 
. 


$4 
- =- 


—— 
* 4 


2 1 > 


ULLAGING and IN HIN G. 79 


* ů 


| Spheroids lying. 
Heighqi Var. z Var g Var. 4 Var. 5 Var. Var. 7 Var. 8 Var. 
5 67 570174177 581 585 589 593 
nM „68 »71 | 575 578 „82,86 590 394 
569 »72 | »70 | »79 | 283 | 387 »91 | 295} 
573 „80 584 „88 »92 | ,96 
[Seg.  Seg. Seg. Seg. Seg. Seg. | Seg. | Seg. 
361]- 3088. 3102 -3120þ-3137]-3150-317 
36 2.3102. 311031333150. 3 169. 
e +3103]. 3182{-320 321d ea 
2 


9 


364.3129. 3143ʃ-·3 159.3176. 3195 +3210, 3237|-325 
359 31443158317 3190]. 3208]. 3229. 32 500. 327 
366.315 5.3 169. 31 80.320 3220241 3262. 
3671]-3109]-3183þ 3199]. 3216]. 3224 3254). 327 5 


368.3182. 3196] 3212þ 3229]. 3247]-3267j. 32.85}. 
369-3196 «+3210. 32251-3242]. 3260]. 3280. : 
37<|-3209|-3223þ 3238[-3255 32733293: 
+3223]-3236}- 32511-3208]. 3286. 3300. 33203347 
$32 36]. 3259þ 326. 32811. 3299-3 3319; 
«3250 3203] 3278|-3295]-3312]-3332}-3351]-337 
| 323 3277329 1.3308. 332 fl. 334 5. 33540. 338 
. 3321. 3330ʃ. 33583377 
3335620358380 341. 
3347] 3305]- 33533493] 342 
3361-337 8.339 5ʃ3415343 
| +3331] 3358337330 1.3409, 3428349 
337 1l3387J.344.3422¼3441341 
3 $3417]-3435|3454-347 
7 


+3413]. 3439] 344d] 3407þ 3486 
1.34200. 344.3] 3401]- 3479] 349 


3824337 1] 3384-339 
 383-3385|-3397] 341 
38433953411] 3424} 3439 345% 347434923511 
385|-3412]-34241-3437+ 345 :|-3409]-3487]-35051-3524 


336]. 3425] 3437] 3451340 $3482]-3499-3518|-3537 
| 387/3439-3451-3404-3479-3499-3514-3531|-3549 
388.345 . 3454. 3477. 3492. 3508. 352.3543, 3502 
389.3466. 347 80.3491. 350 5.352 1.3538. 35 4355 
L 34911-3524 -3518'-3534-3551-3599 3557 


8 W. METHOD T 


K» 4 


Spheroids lying. | 


i Var. z Var. 3 Var. 4 Var.j5 Var. Var.|7 Var. & Var. 


If the 6 

; „67 370 | 374 | 377 | 81 | »85 | 489 | 393 

. og. „8 „778,82 ,86 | ,90 94 

4 »bg | 72 | 76 | 379 | »83 | »87 | 291 | 95 
- 48 4 „80 | ,84 | 488 | ,92 

| SCg. | Seg. | Seg. | Seg. | Seg. | Seg. | Seg. | Seg. 


3975495, 3504.35 17.353 13547/3504. 3582. 280 
3092.350035 18. (3531; 354573500] 3577[3595} 3612 
393˙3 5 3531. +3544 -3558|-3574] 3590/3073025 
| 394p35335Þ3545-3557-357 | -3587]-3003þ-3620þ. 3638 
 395[:3547]-3558-3571+358s|- .30oc|. 3616]-3634]-3651 
396þ 3560-3571 35843598 301 382535 
397] 35744 358 85 3597361 1.3620. 
3980.3 587.3598 30173624 364] 
399]- 3601. 3012. N 3638. 36 
400.36 14.325. 3038. 36 6510358 . 
401þ 3628/3639, 3551 3064307 5 
40236473652. 3664 3678/3592] 
| 403þ-3655|-3606. 3678 .3691|- 37031372 +3752 
404736693679; 369 1.3704. 37 18. 373313749. 3755 
40 C3683. 309 3.3705. 37 1837 2L87T4TLC3243778 
400% 3595,77, 776 75 “77 3791 
40%. 750 3720, 3732, +3744; 375-37 72| 3787þ-3804 
57240754 5748. 3757.377378 5,7380 35176 
409.3737. 7470375 573075422“ 3813. 3829 
| 41cÞ-3751þ-37611-3772!.3784-3797|-3811]-3826]. 38421 
411. 3705-3775-5785 6 3829/38 = 


- 2 
1 — 2X 4 
— --- - - . 


B ů — Te = 
— SC  —— 


4 A  - 


r 
4 — — —-— 


413.3792382 3812. 38 24]. -3837]-3550þ 3865}. 3880 
41 3805/3815, 3826.38 38.38 50. 3863]. 3878]. 3893 
415 12 3830. 385 11.3864 38773891. 


| 963850385 365.5877099 
| 417] 3636 3855. 3860]. 3878,.389 3993} 3977þ-3931] 


| 412]-3778|.3 Th 13 99 38 824]-3837|-3852]. 3867 
3 


-& 
." 
4 
af 
7% 
wa 
4 
ö 4 
\ 4 
"4 
| 

I 
4 
. 
4 

A 
* 4 
4 , 
| 
ao 
Fl 
4 4 


— — 


—— 2 — — 


418}. 3860..3870, 3879. 3801,39 3515 3930. 3944 
419.387 3ʃ.38 63. 3893. 39 , %% 95 3943-395) 
420.3887" 3897'-39571-3918'-393%- 3942: 39561. 3969! 


— -— — — 


ũ—ͤ—BH—HAᷓ—ů— — ᷓ ͥ́ꝗ ꝙ—E—e— ——ꝓ— ͤ—E—f — — — — 
2 : 


= >. r. Ic XC z 
- - - — —— 


1 
— > - 


. — . —— —d1V. — — 4 


ULLAGING and INCHING, 81 


„ 


2 —Spheroids lying 
Height 1Var. 2 Var.j3Var.j4 Var. 5 Var. 7 Var 8Var. 
1 57417781 589 „93 
— »75 | »78 | »82 »90 | 494 
»70 | »79 | -83 »9T | »95 
4 „80 584 92 
Seg. | Seg. | Seg. . | Seg. | Seg. 
421 3920|3931[-3943 306g 30 
422 - 3934] 3945|-3950|- 3903]. 3982]. 2995 
42 39473958. 3970. 3981]. 39951-4007 
424]. 3942|-3951[-3961|-3972]-3953| 3994 4208] 4020] 
4251-3950|- 3905|- 397 5|-3985|-3990þ-4005[.402 11-403 
120.397 3088.399804 4033 
4271-3984 -4002|.401 21-402 4040. 
428.3997 4015]. 402540 300-4047. 4059. 
42 40114019, 4029.403904 4 more 
4301.40251|-4033|-4042|-4052]-40021-407 3]-4085|- 
4311-4039]-4047]-4050|-4065[-407 5. 4080. 4098]. 
4321-405 3.4061. 400. 4079. 4089. 4099. 4111 
433/400 4074 . -4124 
4 34-408 11-4088[.40971-4106/.4115]-4120|.4137 
_435]-4995|-4102 -4119)-4129]-4139]-415 


43 


4301-4 108[-4116].4124|-4132/-4142 
ME! ern D458 9d Dave B48 4 

4136. 4143/415141 50-4108 
439.41 500. 4157-4165. 4173-4182 
440.4164417 1.4178. 41804195 


4152 
4165 
4179 
4192 
4205 


4202ʃ.421 


4215-4225 


441.4178 
4454192 
443-42 
444.422 

4454234 


4185, 41920. 4200. 4208 
47900. 420 5. 4213422 
4212 . 5 


4220. 4233.42 424 
42400. 4246.42 54.426 


+4218]. 
4231]. 
4245“ 
4258. 
+4271]. 


. 4208 


4301. 43084316 


1 5l. 4322. 43200. 


4274. 428 1.4289. 4297. 


425 127414 51.4284]. 
7 51.428 11.42 74295 -4392þ-431 1: 


+4324 


M 


4332-4341 


1970 | 
477 4187 
41894199 


424 
1 
* 
ut 
= 
_ 
» t 
+. #4 
# » 
P \ 
2 
XS 
* 
* 
4 
* 
$1 
"8 


—_ - . 
„ 
1 FI 

* _ 


F 


. ” 


MS 


* — 
bd - 


4 


The METHOD of _ 


—̃— 


409. 
— 4 


7 


E 


45537 259125 . 
(4597; 


45 200 


4568.454450 745 . — 
4602. 4608. 

| * 401 4021]. 
| 47 122 4626 4629 403 N 

| 46434648. 
7 — -4662]. 
0/4676 4677 
65 9.4691. 


Jana 473 4718]. 


4575 4579. 
4592. 


4605/4 


4014, 4618]. 


i Var, Var $37 4 Var. V. rar. / Var: 8Var, 
| 67- 589 
46 7 90 | 
569 591 
22 92 
——— * 
Seg. | . Jeg. Seg. 
4377 4330. 4342-4; [4358 4999 
4331 I 
4345 4303. 4359-4377) 1241 3 
4359-430 4369 4375 43834390. -4397; 4400 
78.4383. 4320. 4403; -44101-4419 
-4386|-4392-4397;-4404/-44 09-4416} 4423 $4431 
457 4400 e 4436-4444 
5.4414, 4 431-4436 444344494457 
be 4433 | 4462. 
71-4451 4459.44 e 
4488445 455 4472.44 94482 4488ʃ.4490 
4479-4475] 44794486 .4490. 4495450 1.4500 
44844488. 44924499. 15590510 522 
4499 -45021-4506/-4512] 4527-4535 
:451214510|-4520.-4520, -4549 
452545 30. 4533/4540. e 
4530. -45441-4547:-4553} 45014566 


463104638 


4644. 

454.4557“ 
4607.47 4 
480.408 3. 
4993; 46964702 
47094775 


—— * 


[= nu Þ 


406 


— 8 


ULLAGING and INCHING. 


83 


Spheroids lying. 


nn. 


11 Var. 2 Var. 3Var. 


4 Var. 5 Var. Var. 


r 


2b7 | »70 | 374 | 
„68 711 475 | 


697276 
2 


85. 89 
86, | 90 
87, | »91 


| 294 
595 


593 


veg. Seg. | Seg. 


Seg. 7 


Seg. 


4070 
488 
789 
490 


-4734|47 371-4739 
1 tha 


"486; 


4764-4706 


47704778 


480 C480 480 
*. 4820ʃ.482 
4831 4833-48; 
4841487484 


485 4801480 


491 
492 
493 

4094. 
495 


487 3487 5]-4876 
4887/4889. 4890 
490 1. 490344904 
4915¼ 4917/4918 
493. 493 L40931 


4744 4745 
4757.47 58. 
477114772 
4704; 4785 
4298479. 


428598 
47 500476 


4774/4775 4780 


47 871.47 


ke 4800 


+47 54 
4707 


22 


4793 


48124 48490 


482548204828. 482.4831 
4241045427 4844 
485548504857 


4839 4840] 
4852-4853) 
4860-4807 


4814481 


4808 4869 


4879 4880 
4893˙4894 
4900. 4907 
4920/4920. 
+4933 :4934 


4818 


— — — 


4870 


488 1.4882 
4594 4895 
4908. 4908 
4921/4921 
-4934\-4935 


4885 
4890 
4509 
4922 
4935 


49 
499 


500 


498]. 
4066496646 
6 5000! 5000 4986; 


494449044 4045/4940, 4947 
4958. 4958 4959 


4972 4972þ4972) 


4960, 4900. 
497314973 
98748 Tr 
$000/.5000] 


49474048 
4960]. 4961 
497 4þ-4974 
-49071-4987 
5000. 5000 


4948 
4901 
497 4 
4087 
5000 


501 
502 
503 
504% 


500. 
507 
50 


10s 


of 5113 5111 
500,5 7275125. 5124. 


501 47 501475014. 

Toll Cages 502 

04e Sog 5041; 
50565055 


5056. 
. 507 0i. 5069}. 5009. 


5013/8013 
502% 7.5027 7 
-5054\-5053] 
5007. 500 


506 5 5083 ode 


5090 509; 5570 - 5094]. 59937 
5110. 


1141 — 2 513 


5080. 5080l. 5070 


$107.51 


| 
oy 


A. 


5013ʃ.5013 
5020 —. 
5045030 

+505 31-5052 
r 
5079-5079 
5092. 509% 


.5106|.5105 
51242/577518 


5133˙.5132.5131] 


5013 
5020 
5039 
5852 
5065 
5078 
5091 
5104 


5117 
5120 


M 2 


nnn 


1 
4 


84 The METHOD ff 
1 Spheroids lying. 

Var. z Var. 13 Var. 4 Var.|5 Var. Var. 7 Var. 8 Var. 
370 »74 | »77 581 585 589 593 
5711 75 578 „82 586 59094 


»72 | 370 | »79 | »83 | 387 | „9195 
57 „80,84 „88 „92 


Seg. Seg. | Seg. | Seg. | Seg. | Seg. | Seg. 
518808783(57 0 CS rs ces 
691.5 167.5 16 1-5160].$159-$758].5156 

- 5180}. 5 5 517 


—— 


we 


41.5172 +5171]-5169 
3194ʃ.5192 518d]. 5187 5186 518 50.5182 
5208. 5200-5202 295 5198.5 19 
5223 ed 5215,5213ʃ.5 21 1.520% 
. «.5230|-5234|-5229]-52285|.5226]-5225].522 
52525249. 5247. 5243.5 242. 5240. 5238. 523 
519].5206/.5263]-5201]-525t].5255/.525 5252524 
520.5280 -5277:5275|:527<-5209'-5207]-52051-525 
5291. 288.5284 5282 280.5278. 
„53053025297 5296-5293 
32 3322 3318.531653 1 1.5309. 
52453365332 33264835 5317“ 
525]-5349'-5346|-5343|:533*|-533 . 
526]-5303-5300-5357[ 53525349; 5346534 
$377 237415301 11-5305]-5302-5359-5350| 
5384537953767 839 5359055 

5405. 540 . 5398.535300. 538853825375 
419-8415 ee 5403. 5399.583950, 5388 


534.5433 5429 542505420 5416 :5412+5408].5401 
532 5447 5443 +5439\-5433þ 5439-5425 +5421]-5414} 


ES SEED ann. 5 2249 


2477. 


— — 2 — 
_ 2 


— 


+ 
; | 
0 
7 
1 
. 


2 5 


— = * — 
4 — A ˙ — - En. = rr. 
* = ky ” * * _ — 


— - 
— 


— 4 
- —_ 


DE en 


SS — — 7 


_ 5443 5439•5434-5427 


53 5401.5 5450 +5453 
3 549 0 0. 5407. 400. 5457. 5452. 5447//- 544 
53554880 5484]. 5480!. 577 5470-5465 25400-5452 


8370 5502 500 5494 -5488|. 5483-5478 -547 3-5465 
5595516 5512.550550 154975491 5469.547 
5530.5525,5521.551 855105505. 5499.5201 
544|-5539-55 5, 5528 5524 5518.5512.5504 


55581.5553-5549-55425537 +5531 557855 5517 


3300 
540ʃ. 


ULLAGING and INCHING. 


. Spheroids lying. 
Heighqi Var. 2 Var. 3 Var. 4 Var. 5 Var. G Var. Var 
14 567 | »70 | »74 | 577 781 | 285 
Tac | »08 | 71 | 575 78 82 86 
569 »72 | ,76 | 579 | »83 87 
173 So | ,B4 | ,88 
Seg. eg. Ses [Seg. | Seg. Seg. | Scg. Seg. 


541-5572+5507 .5502}: 
542.-5586.5581.5570 
543. 18 þ 5594559 
544.5014508. 503 
| 545 5627 5622 5617 


5556.5555544ʃ 
5509. 5554. 5557] 
5583-55777 887 17 
558.559 15584 
-56010.5604-5597] 


| 586, Series. 5031 
54, 50557505 -5650. 544 

5 90 80 53.5 
549 860 9.55 77; 56 
550 5697569 1.568 5 


5024. 5617, 5610. 
5037.545029 

50371-56291. 
5664 .5658!. 5650]. 56 
578.567 11.5063]. 


58555 1.50495 


551 5729726 4590. 
552 57200 57195713“ 
553. 5739. 5732.572005 


| 555-5706]. 5760-57 54] 


5092. 5684567 6]. 
5705. 500 8. 568g]. 
5719.571570. 
554575 35746. 57405732. 57255710. 


5746.57 38. 57 20. 


| 556 $5780]-5774: 5707] 
5571-579 201 5781. 
558.550 o1..5795| 
92 555 5815 5808. 

5836 5820.58 22 


579575574257 
57735765. 5759“ 
5787577 8.5760. 
5800. 57025782 


58145805579 fl. 


5a ee 58435835 


5827, -5818].5808}. 
5841] 58 32.5821 


621. £8641. 58 8 

: 63.587 A 1585005885 
504 8652 5864555 
56. 590 f. 589 8.589 


55540 58451-5935] 
5868.58 58. 5848. 
11. 587 10.5861 8 


5881 


556. 59 10.59 125903. 


567. 5933.59 26.5917 
568). 5947.59 39.5930. 
559,56 598 L594 


5894588 8.5874. 
589 8. 5887. 
59115901. 


5908 
59217 


228.22 2 288 


248588222 


Bree 


391.8293 


36 The METHOD 7/7 


n 


— [ pv : — 


Fpheroids lying. 


Heigha Var. Var. 3 Var. 4 Var. 5 Var. 6 Var. 7 Var. 8 Var. 


4 55% »70 | 374 | 778858993 
S [68] ,71|,75 | 78 | 82| 861 ,90| ,94 
ment. 8 
»69 | ,72 | 70 „783 „87 91 | 395 
273|___| 80 | 84 | 38 | ,92 
Seg. | Seg. | Seg Seg. | Seg. | Sg. | Seg. | Seg. 


| 572460035994 -5985 -5975;-5904-5953-5941[-592 
573.6016. 008. 5998. 988.5978, 5900. 59545041 
574.6030. 602 1.6012. 002.599 1,5979. 5907595 
575.6044060 35. 6025.60 1 5.0004. 5992. 597 Jʃ. 596) 

576,058. 049. 60 39. 6028. 6017. C000. 5992. 598 
| 577.0072. 062. 605 3. 5042. b0 30.0 19. C00. 5003 
| 578|.6085/.6076'.60bb .6055].604.4-6032 .601 .boog 
| 579.6099]. 89. 6080. 009. C05. 6045. 603 10.0018 

580.611 6103. 609 3. 608 2ʃ. 6070, 00 58. 6044]. bog 


58 16127J.511 7.610%, 009 5. 683. 607 1. 6057. 604 
| 582..6140.6130.6121/.6109|.6097/-6084.6070;.605 
| $83..61541.6144%.6134/.612 6110,09). 506 3.6009 
58461576157. 6147613 61230110. 6090. 6082 
585.618.617 1.616 1.614. 135.6123. 6 109. 609 
586.619 f.6185.6174616 61506137. 01226107 
| 587.620 6198.616867) 6163061 0.013512 


9 2.0201. 6180.617506 153.6148. 6133 


571.5989. 5908 1.507 1.596.595.5940. 5928 5 


* 


= Ent Oo 


4 F — - 
- — A 4 — * , 
md. F& < . 


589.623 .6225.6215.6204.6190-6170.61611.6145 
590.625 6230.02 280.62 16.620 3.6 189.674.0158 
| 591,626 -6253-0242.0229].0216:.6202 .6186{.017: 
| 592.627 6206 .6255/.624 4.62291.6215 6200.68, 
593-6290.6280.6262,.62501.6242:.0225 .6213.619c} 
594.6304. 0293.602821. 02 60. 025 5,24. 62200. 6209 
 535-6317-6307 .6295|.62824.6268\.6254 .6238\.622:] 
| $96 .6331].0321-0309..02v64 ane -P 

$97 63456334 -6322.6309].6295..6280 .62641.624! 
$98 6359-0348 .0336-0322-0308,0293-62777-b26ck 
| 509.037.061.649 63 36.632 1.0300. 62900627. 
| 600'.6385].6375 .6352.6249.6334\.6319.0303/.625c 


_— * 


7 
. 
ins 
5 
| My 
[ 
* 
L fl 
. of 
114 
ö % 
. 
I. 
Hh 
NB 
Fol 
Wal 
»i49 
1 
# 
* 
P 
3 
9 
þ 4 
ny 
9 
| 


Ee — 


— 
— - 


| 


— 


——— 
—— 
—— 


— — — 
3 wood i= SE £45 42-404 


— aw... 25a I 
8 — = En <_—_— —— 22 — 
= — —— K 
— 8 * « - — w : ” 
4 = 


— — 3 = — 
— — * 


— — — ⏑ ——— 
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ULLAGING ond INCHING. 


Spheroids lying. 


of rhe 
Seg- 


2 


Height | 1 Var. 2 Var. 3 Var. A Var. 5 Var. 


J Var. 


88 The MET HO D / 
7250 Spheroids lying. 4 
Height 1 Var. 2 Var. 3 Var. I. Var. 5 Var. 6 Var. 7 Var. 8 Var. 
f rae 
270 | 374 | 577 | »81 ET »39 | 593 
"Be 171 | 575 | »78 | 382 »90 | 394 
72 | »70 | 379 | »03 ON 91 „95 
3 „80 584 88 592 x 
 Seg. | Seg. | Seg. | Seg. : deg. | Seg. | Seg. | Seg. | 
631 6790,77 5 758.740 572⁰ 6 6678 
632 .6804|-078d].677 11.6753. 6733-07 6001 
633 68 177807844700. 5740 22 6703 
53484/68370 77 675967 380.0716 
635 6844.682768 10.6792. 6771-5750. 6728 
636 .6857]-0841[.682 6805 .6784 -0763|.6741 
| 637/-0555|.6871].68541.0837þ-6818.6797 -6770.6753 
630 68 840.680 7.68 50.68 31.68 10. 07 89.6766 
63 6898.68 80.686 3]-6844..6823 . 680 10.6778 
640,0 251.0911 689 3.68708 57.68 30.68 14.6791 
64 1.00 38.59 24.606.889 ..0 70. 6848.68 26.0803 
642 6937/69 190.6902. 0882 6861 .68 39].6815 
64.3) 69500932) .6914]-0895 .6873.68511.6828 
644] 6977-6963 .6945|.6927]-6907 .6886 .6864].684, 
645 6978.69 55 6040. 6920. 898.6875 6852 | 
646|: 7004.598959 7 595 3.6933 2215 Ne 5854 
647/7017. 70009846900 62485 6923-0 69001.6876 
648|-7939.7015|-0997]-6978]-0953 .6930 .0912].0839 
049; Job. 71%. 6970.6948. 6925. 69% 1 
680 2888. «7041þ7923-7004þ-0983 .6961 .6937]-6913 
[65 1/7969. 7054þ-7036|-7017|-5995 .6973 -0949].6925 
652 .7067]-7049-7029]-7008 .6986 .6962].6937 
652 .708. | 7002]. 7042|- 7020.6998. 097 .6950 
654, 108. 709 þ7074|-7055|-7033 2282 6962 
655-7121.7105|7037|.7067|-7045 .7023-6999-6974 
650 .7134\.711>|-7 100].708C 7058 7035 J· 7011. 6986 
657þ-7147|-7131þ7113-7093þ7070.7048 .7024|.6998 
658 +7 144-7 120.7100 7083. 7060. 7030. 7011 
659]7173-7157þ7139-711bþ7095 -7073-7049-7023 
660.7180.7170.7152%.71JI.. 208. 2088. 570611. 70 35 


ULLAGING and INcHING, 89 

Spheroids lying. 8 
2 Var. 3 Var. 4 Var. 5 Var. 
70 7477 [81 


71757882. 
„7276 „83 
23 80 „84 
. | Seg. | Seg. | Seg. | Seg. 
7183/7165. 7 1441.7 121] 
7190. 

Patra 7169.7 140. 


7222ʃ.7 203.7 182.7 1 50. 
7234:72101.7194]-717 1] 


676.7393 737007855 $7 334-7 310.7284. 7258. 72 30 
67777400. 5 7340. 732272977270. 7242 


678.7419. 40 17 382.7 359-7 335|-7 309.7 282.7255 
679.743. 7414739 7371173477324] 7295-7267 
6 1445-7421) 7497} 738 7360] 7334-7307 2215 


7483746 220 7424, 7397 73 II. 73 7315 
68 749 747 745 +7434-7410]-7 393-7 350-7327 
_ 685|.7509]-74911-7479|-74471:7422+7 3957 3947339 


—686|-7522].7504[-7483 746 -7435|-7408|. z 


6871-7535|-7517Þ7495Þ 7447 7420.7 392]-7 303 
683].7 547]-7 529-750 7450 7460ʃ. 743274057375 
689.7560. 7542752007497 74 2 7445 741717387 


90 


The METHOD / 


Spheroids lying. 


Height x Var.'2 Var. 


f the 
Seg- 
ment. 


| 


692 


Seg. | Seg. 
Og1.7585-7507 
\*7 598-7580 
99370107592 
7623 


z3Var. 4 Var. 


567 
66 


„69 


570 
571 
272 
373 


574 
573 
576 


r. Nr. 

| 85, „89 
6, 590 

87, 


58 


91 
8 92 


Seg. 


| Seg. | Seg. Seg. 


.7605 
76357617 


2545 


252274977409. 7441. 
7559075275 %½481.745J 

7521/7493. 7405. 
7583,7559¼½7533.7505. 7477 
257774600 


| 


764807629 


7660ʃ. 7642 


7672. 76 
7973705 
76657667 


2028. 2679 


7620 


.7608, 


750 
78587587 


762.7593 


27197591 
77227703 
77347715 
77401-7727 
758.7739 


7669 
7682.7657 
7694. 76069. 7642 
7700. 7082 
EX 


75875577752 7500. 
7595 
7632 
7645 
2057 


9.7541 
75817557524 
75057530. 
253202504. 7577.7 548. 


7512]. 


76447617 
7629 


754 
-7694].7660 


-7589]-7 560]. 
7601 
7613. 7584 
7625. 75900. 
.7638þ.7008], 


75724. 


7771 
779.7770 


7752 
77837764 


7807. 7788 
7819. 7800 


7831ʃ.7812 
59 15 


-7869]-7849 
7861 


7816 
7829 
7841 


7731 
7743 
7750, 
778.7744 
780.272 50.7727 
77927708 
7804. 7780 


7700. 7678 
7719,76 
7731-7703 
7715 


«7 05c].7620]. 
60d hal? 
767 70441. 
.7086|.7650]. 
2698ʃ. 7668. 


7739 


77 
775177 


7792.770377 


7804/7775 
2816-7787 


77 
2 


10. 7080ʃ. 7049 
22,7692. 
34.7704. 7672 
40.7710. 7684 


581-7727]. 


1 719 
720 


. 7906 
oat 


7894.7874 
7886 


79317911 


12 
7805 
7877 
7889 


A 2 e848 


7827.7 80 


7839½7812 
7851 


77 
3h. 2. 
7869.783007 


77 


78 


70.7739. 7707 
82.7751 
94.7763. 
00.777 51-7742 


.-. 


_ 


I.... HR: FFP 3 


* 


ULLAGING and INCHING. 


Spheroids lying. 


I Var.|2 Var. 


— : —' 


2 Var. 


4 Var. 


5 Var, 


6 Var. 7 Var. 


570 
571 
572 
573 


277 
„78 


05 


585 
„86 
587 
„88 


590 
591 
292 


. | Seg. 


Seg. (eg. 


8 


723798 
72417992 


7935 
79477 


7959. 


7913 7874 
7925¼7899 
793777911. 
15 1. 794 7923. 
3.7951U7935ʃ.790 


. Seg. | |  Seg. 
.7830-7799| 


„89 


726 
7271 
728 
7297 


3 
731 8076; 8056. 
7324. .8088| .8067 


81358114 
8147.8126 
.$158.8138 
8170. 8149 

81828161 


801 


805 21. 
-5064;.80 


SF 7084 7947 
8028. 8008. 798 5. 7959. 


In on 7997797 1 
8032. 8009. 798 3. 
80217995. 


3.7912.7881 
7924.7 893 
2930. 790g. 


8090 8079 
817.8097 


.8123.8102 


$124 8077. 
81151 
8127 
813908172 


803 


3.8007 
8 8018}. 
.80501j.80 30). 
.8068 8042. 
808 80 53. 


79487916 
795979287 
7563. 7930 

983-7951] 
8 7962}. 


7835 
7847 
7858 


2820 


7893 


$124 21.806 5: 


8089. 


8 100. 8072. 


x 304 


8084]. 


80007974 
018.7969 
397} 
00Y|. 
805 4.5020}| 


80300. 
804 1}. 


8195˙8173 
8208. 8186 


82228198 
8235 8211 
8248.8223 


8174 
8185 
819781072 Nl 


8150 


6.8126. 
8136. 


8151 812 3.709.806.6300 
8102. 871348705. 997% 804 1ʃ.8 
8145. 8115. 8084. 8051, 
8095]. 8061. 
810 l. 807 1]. 


—— 


821.8235 
8274.8248 
8.8288. 8260 
8301. 8273. 


1 8285 


82430 


5209.8 179 81478115“ 
822018190, 
8232ʃ.8201 
8212.8178.8147 
825 555.8223. 8189. S157 


8157 
8168. 


81261. 
3136 


50821. 
80924. 
8102. 


8113 
— 23 


* 


N 


2 


92 The METHOD /f 
E Spheroids lying. | | 
Heigh 


tx Var. a Var. 3 Var. 


| 
| »07 | 570 | 74 »81 | ,85 | 289 | ,93 
— 568 57117 „82,86 590 494 | 
| 569 372 | 57 »83 | 87 „91 »95 
573 5844 92 
; Seg. | veg. | veg . | Seg. | Seg. | Seg. | Seg. | 


| .8326.8296]-8267|.82341-8200|-8168\.81 241.8 
751]-9 320{.029 34-90 
9 0 821 $27 8144815 


827 
753|-8349|-8319]-8289].82 571-822 3]-8191|.8156].812 
154.3 1.8331]-8301].$268[-8235|.8202|.81671.8137x 


8240.82 13.8 178.8142 
7561-8 384.8354. 
757 29978 8 
75 -8408}.8377]-8 
7591-8419;-8388]- 
.8431].8400]-8369]. 
701. 8443.84 12.8381. 
762]. 45584: 8392. 
8466. 8435: 8404. 8 
| | 764]-8478|-8446]-8415]. 
| | _765|-8490;.8458]-8427]. 


774859 7.8558. 8 
77518892.856 8 


5 
8376]. 
84549 8424 45 
50² 4708435. 8 397. 
779-2613.8580).8549]-8515]-5481-8446/.8408.8371 
777þ$623-.8590[.8559].8525[.8491[-8456{.84 19.8381 
1 77 ever aaa arr ac 8392 


779.8644. 861 1.8580. 854 eee 
7 0.8655 .8622 .8591'.85571.8523.848 84518473 4 
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Spheroids lying. 


2 Var.[3 Var. 


Var. 


8 Var. 


89 


93 
94 
595 


565 


a 9855 


8610. 


78 87 19.8687.8655 

7 873 . 86981. 8666 

78 7411270872070 

78908785 719.80 
| 290-826 


8 
873 


86218587 


86328597 
8643. 860 
865 3.8618 


* 


85 52.8515. 
856 2.8525. 
8573-8530]. 
858 3.8546. 


869 854.862 9.8594.8557 


772.8738 


8040. 
8650. 
. 8661]. 
.8671]. 
. 8682]. 


8728 
| 


8714 
8724 
8745 


8749 
8759 
8770. 


869 
879 ; 

.8678;.8640/. 
.8688|.865 1]. 
8699ʃ.866 1. 


878 
8791 
8801 
1.8811 
8821 


8745 
8755 
8760 
8776 
8786 


5.8832 
76.8842 

8852 
5 


8796 
8800 
8817 


8827 
883. 


— 
4 


8719.8087 
8720.86 1. 
873.870 1. 
8749.81 1 


876 


8770 
878 


8 0 
$796 


0.8722 
8732 
8742}. 


8752]. 
.8762]. 


| 8101].897 3.894 .8906!.887 3 


The METHOD off 


Spheroids lying, 


—_—_c_u 


| 
' 
| 


| 


z Var. 


3 Var.i4 Var. 


5 Var.'6 Var. 


Var. 8Var- 


570 
571 
572 
78 


574 
575 


„81 


589 
590 
591 
592 


Peg. 


8950. 


8 
8 
8 


8960. 
971. 
9610 
9914-6 


8857 
8867 
8877 
8887 


| 
| 


. | Seg. | Seg. | Seg. 
.8847'.8810' 
8820 
8830ʃ.8792 
8840 


8850 


Seg. | 


93 
94 
595 


8812 


8772 
8782 


8802 


8745 


873³ 


8753 
8763 


8773 


9001. 
90118 
90224. 
9032. 
9042. 


82 


911 


9070 
9080 


825.9121 


9051 
90611 


9089 


9030}. 
9045] 
9055 . 


8898 
8908 
891 
8928 
8938. 


| 
4 


8861 


8871 
8881 
8891 


8901 


8822 
8832 
8842 
8852 
8862 


8789 
8793 
8803 
8813 
8823 


8947 
8957 
8966 
807 
8985 


| 


8910 
8920 


8929 


8939 
8948 


8872 
8881 
8891 
8900 


8910 


88 

8822 
8852 
8861 
$871 


827 
828 
829 


830 


826.913. 
9140. 


9140 


9159 
9168 


9098 
9108 


9127 
9136 


99117 


9064. 
9074]. 
9084. 
9093. 
910 . 


831 
832 
833 
834 
35 
036 
937 
838 
839 


9175 
9183 
9197 


— 


9207 


0 


9145 
9155 


89948958 
9004 
9013 
-9023 
903 2 


8967 


8977 
8986 


8996 


8920 
8929 
8939 


8948 
8958 


8881 
8890 
5 
909 
891 


9164. 
9174 
9183 


| 


91124. 
9122. 
9131. 
914. 
9150. 


840 


"92141-9192 
-922.21.9202 
-9220].9211 
-9237|-9221 
9245 92301-9197 


QI 509}. 
9169. 
9178. 


9187 


9041 
9051 
9060 
907 

2079 .2043 
9089. 90 52 
9098. 9062 
91081. 9071 
9153-9117.9081 
252.1229 


9005 
9015 


9024 
9034 


8967 


8977 
8986 


.89961.8 


9005 


8928 
8938 
8947 


957 
8966 


901 5 
90²4 
9034 
9043 


2253213 


8095 
8985 
8994 
-9004] 
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Spheroids lying. 


_045 2 2 


1 Var. 2 Var. zVar. 4 Var. S Var. G Var. 2 Var. 


70 
271 
572 
73 


74 
75 
576 


* Þ 
„82 
83 
584 


8 Var. 


„85 „89 
86 | ,90 
7 | 791 


92 


7 
7 
3 


993 
594 
595 


Seg. 


Seg. | Seg. 


Seg. | 


Seg. | Seg. 


Seg. 


9424; 


928 


932. 
2332. 


9262; 
9271 fl 


-9239/-9200 
9249.921715 


9258ʃ.9224]. 
2279239 


9276. 9242 


9172 
9161 


919 


92869251 
92050250 


934.9269 


-9314.9278|. 
93239287 


934⁰ 
934 
9357 
9365. 
9374 


9339; 9296 
9337793059 
93455310 
352.9322 
9350.0331 


92181. 
9227. 
-92.30 
22.47 
9254 


5100 


' 


(9130, 
9145; 


-9182-9145". 9108. 90 


91917 
9201. 
9210. 


9210. 


-9099..9002 
9108. 9071 


9022 
9032 


91659 9118, 9080. 9041 
1975515540995 
920 2 73 3.950 6 9098 559 


91549117 
91649126 
91739135] 
.9182\.9144]. 


9570 
9087 
9097 
9175 


9255 
3 


0289 


22927 


9228. 
92364 
0.9245; 
622537 
9202 


9190, 915 
9199! -9163 
9207. 9171 
92159180 
223.9189 


1255 


912 
913 
9142 
+ 


9381 
9389 
9398. 
940 
9414 


-9366,.9339 


937 39348} 9315 


938 1 
9388 


935779 
9389 


-9360]. 0332 
93741-9341 


93⁰⁰ 


„9271. 
22727 
4.0288 
9290 
232 


9232.919909 
9240. 0207. 
9248.21 5]. 
925779224. 
288709539 


9188 


9177 
918 


224 


9422 
9429 
9437 
9440 
9453 


9403 
9411 
941.9399 
94279408 
94359416 


938.9349 
93919357 


9366 
9374 
93 


9313 
93224. 
933⁰ 
9339 


21-9347} 


-9460 
9408 


8.9470 


9483 
2491 


944.9424 
9451 
9459.9044ʃ 
9407.94 


9432. 


9390 


9400 
.9415 


9-9 304 


9291 
9300 


92749241 
9283.92 50. 
9258 
9267 


93991-9275 


9204 
9212 
9221 


3229 


K. 


9372 
9285 


«947 51-9457 


.942 2. 


4/9327 
933590 


* 22 


93189284 
²92 
9301 


93419509 


„9264 


9247 
-9255 


9272 


28 


9281 


* METHOD of 


| Spheroids lying. 


13Var. 


74 
74 
76 


Seg. 


9516 


94641. 
9472. 
9479]. 
94871. 
9494. 
9501]. 
Fog. 


95240 


4 Var. 


95491-95311-95371:9492 


9501 


96761 


9538]. 
-9545]- 
95531 
9560], 

.9567]. 


9574] 


9508 . 
9590 | 
.96 -9903}- 

96510 
9616] 
96231. 
96301. 
9629] 9627 [9614 9566 


9047 
9082 — 99521. 


1 rr . 1 3 Arn. Acc ee 
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Spheroids lying. 


Heightſr Var. 2 Var. 


3Var.'4 Var. 


N 


570 
57117 
»72 | »7 
23 b 


„80 


27 581 
„7882 


579 


— .. 


Seg. 


Seg. 


901 
9024.9 


— 


9698. 9688.9 


9703. 9694.9682 
9709 15 oc 689. 
«971 
47 


| go 1 


9658. 
966 50.9 


001.968 


9717 97071969 .9681]- 


97299713 


80 27272 


91 


255 
ab 9828.982298 1 5ʃ 
983 827.0820 


9755 9757 9747 
914.976.9702 27520 


997 


9818 


983798329825 
929 775 .98 361.983 
930 . 9 840.9841. 9 9835). 9826 9817. 


917]. 978 5. 89.778 
8. 272 9783. 3785 9702 9747 

995 9789.9 

OC 370419786 -9774+9758þ 


obo -9799]-9791þ-9779/. 
.980q[.98031.9796[.97 


01.9768 


970 9091] 


.9722 9757 9687] 955 


9728971 


97339718969 8.9670 
972. rot 268 9628 


9739 
974.2729 
975.9735. 
97571-9741 


9752 


967 1] N 
160 
9670 


96971-9686] 


958.9534 
7.9592 ·9542 
9000. 9549 
90071-9550 
961 


.9503 
«9571 
9578 
9585 
9593 
9600 


9590 


13 


972 
9729 
9737 
9744 


272A. 


9607 
9664. 9614 
9621 


-9035 
9642 
-9049 
97oꝗ. 96 56 
971.9663 
8.9670 


96 
9693 
9598 


9808 1. 979% 977 
25130 98069795, 9780. 
982.98 17.08 10.9800. 978 f. 9777 


976 
84.076 


08 


98059791 


98219807). 


O 


97571. 
9764. 
9767. 
9772. 


71 
9683 
9689 
3.9696 
222 


9783. 


9810. 9796. 9788. 
8 11 oe; 9802 7500 


9709 
64.9715 
9722 
972ꝛ8 


.98821.9878[.9874/- 
.98861.9882[.9878|. 


0938 The METHOD 
Rag Spheroids lying. * 
Height Var. 2 Var. 3 Var. 4 Var. 5 Var. h Var. 7 Var.|8 Var 
of the r 8 8 4 
67 | „70 „74 5» | »09 | »93 
1 63 »71 | 575 860, | 290 | 394 
„69 272 „76 875 91 995 
73 „88 | ,92 
Seg. | veg. | Seg. Seg. Seg. | Seg. 
931.9850. 98459839 9807. 978779741 
\ 932.98541-9849[-9844|- 981297929747 
933,985 8.985 3,9084898 9516.9 9809753 
934.9862. 98 57.9852 .9821].9804].9759) 
93©1.9866[.9861].98 50. 9825. 809.0755 
936.9870. 9866. 986 1. 9829.981 
937/9874, 870,865“ 983498219778 
938.9878098 74.9860. 9838. 9827.9784 


98800. 9886. 9882. 
989 3.9880. 988 5}. 


9896. 9893. 


9 o. 9890). 
. 990 g.. . 


9900 


9917 


9920 


9904 . 
9910. 9907 
81-991 3]-991 I] 
9914. 
9918. 


9900. 9899. 988 


9895. 988 7.9875. 980 30.982 
9899. 9891 984.9857 983 
9902. 989 f. 9884. 987 2.9840 
9.58769845 
-9910|-9903-9893,.988 


9851 


9923 
9920 


3.9929 


993² 


+9934 


9937 
904⁴ 


994⁰ 


20.9942 


9921 
99²4 


2232 


9927. 
9930. 


9938 
9941 


9935] 


993 


-9944 


-9942 


.99471-9945 


9918.99 13.9906. 9897 
-99211-9910 +99 101.9901 
.99041.98 
2229577959 
9920.99 12.0 

9929. 9924.99 10. 
99329927. 9920. 0 
99124. 
9916. 
9920. 


9930.02 


9939 


99204. 991 


99 36.993 19923 
9939.99 34.9927 
.99421.99 38ʃ.9931 


—_ 


— 


rere 
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__ Spheroids lying. 


— 


| 


2 Var. War. 


4 Var. Var. 


6 Var. 7 Var. 


5701 „74 
5711 575 
„7276 
73 


. | Seg. | Seg. 


. | Seg. | Seg. 


85 „890 
86 90 


58791 
„88 | ,92 


— — 


8Var. 


93 
»94 
»95 | 


Seg. 


9950. 9948 
99539951 
-9956[-99544- 
60.99 59.9957. 


996 1.9960. 


9945-9941 
.9948..9945 
99519948 
994.9951 
99571-9954 


993579924 


9942ʃ.9933 
994.9937 
99499941 


—53 9168929 


9904 
9908 
9013 
99177 
«9921 


.99641.996 21-9 
99670 300% 
9970. 9969 
997 3.9972 
9970. 9975 


996582 
366305 

99 671.996 4 
9279968 
973.9971 


993.9940 
1.995799 50. 
99619954 
9964. 9959 
9968. 9903 


9925 
9929 
99344 
9938 
9942 


81.998 19980. 


-997 71-997 
9979977] 
-997 9-997 


9980.9979 


99747 9972 
9975 9974 


9969 92600 
007.1068 


99770 
997 [997%] 


997209950 
9974. 


12279 
22222271 9975: +9971 


9945 
9948 
9952 
9955 
9958 


39983-9982] 
84.9984 


998. 


2. 9970. 
998 1.9980 
9983.9981 
984.9983 


998 5.0084 


907909975 
-9978 (99799 
.9980/. 9977 


.9983|.9980]. 


99819978 N 


9961 


9068 
9971 


2274 


999 
999! 


998 
3nd 


99809965 
-99871-998 
9988..9955 
9989'.9989]. 
9999. 9990. 


9984. -998 1, 
4998699830 
9987.0984. 
9985-9980} 
989.9987 


2276 
9978 
9980 
9982 
9984 


386 


959; 


980.9995 
71.999 
9995 


9990, 


99939994 
222442254 
4224 
909.9995 


900-8325 007.9990999 


9992,-2991 
9993] 9992] 
99949994 


99299909 


056.255 
9006 


'.9990: 9995]. 


99949058. 9289 


9993; 1 —— 


095 29935 9992 


9294 


O 2 


5 

+ wt 
5 

| 8 

+% 

. 
If 

| 


100 


The METHOD ff 


""Spheroids lying, 


— 


| 


eight 


44 Var. 


5Var. 


6Var.'7 Var. 


8Var. 


27 


57 
"bo 


»89 


»93 
94 
595 


Seg. 


. | Deg, 


*9997Þ 
99971 
99974. 
81-9998]. 


9998. 


9997 
9997 


81.9998 


9997 


1.9995 
9996 


9995 
999 


-99901.999 
9997 999 


9998. 9997. ο 


9999 


9999 


9999 


9999. 9999. 9999 
9999. 9999.9999 


999 


99999999 
9999 


9999 


9999 


99999998 
-9999 -9998 


999 
999 
999 


Li 


D 
G 


ULLAGING and INCHING, 1or 


EXAMPLE I. 


There is a Cask whoſe Bung Diameter is 35. 1, Head 
Diameter 27.8, wet Inches 9.1, and the Content 215 
Wine gallons. Required the Quantity of Liquor in the 
Cask. 


37.1) 27.80.75 nearly. 
37.1)9. 10245 | 
Segment againſt 245, (in the Col. for the 3d 
Variety, becauſe .75 is amongſt the Numbers 1688 


placed at the Top thereof, ) is 
Multiply by the Content . * 


. 215 


— — 


Liquor in the Ca . . 36.2920 


— — 


EXAMPLE II. 


There is a Cask whoſe Bung Diameter is 35. 1, Head 
Diameter 32.1, wet Inches 8.5, and the & ent 215 


Gallons. Required the Quantity of Liquor in FA Cask. 
35-3)32-1(.91 nearly. (7th Variety) 
35-3)8.5(.241 nearly. 


Segment againſt 241 of the 7th Var. is 2778 
Multiply by the Content . . . 215 


— — 


Liquor in the Cask . . . 38.2270 


EXAMPLE II. 


There is a Cask whoſe Bung Diameter is 35, Head 
Diameter 25.2, Content 177 Gallons, and the wet 
Inches ſuppoſed to be decreaſed from 27 to 9.6, Re- 
quired the Decreaſe of Liquor, 


1-22 The METHOD / 


35)25. 2(. 72 2d Variety) 
35) 27.077 f, and 35)9. 60-274 


Seg. againſt 771 (in the 2d Day of Segments) is .8 525 


Seg. againſt 274, is 5 22004 
Difference . „ 6523 
Multiply by the Content . 177 
Decreaſe of Liquor . A ; 116.4571 


There is a Cask whoſe Bung Diameter is s 38. Head 
Diameter 36.1, and the Content 215. It is required to 
find the Contents at every Inch of the Bung Diameter, 


38) 36.1090 (8th Variety) 


Operation at 1 Inch. 


8) T. 0. 026 
Seg. againſt 26 (in the 8th Col. of 3 is . oo45 
Multiply by the Content . . 215 
Quantit hin the Cask at 1 Inch . . 9675 
= Operation at 2 Inches. 
38)2.00(.053 
Segment againſt 53 is | . 0166 
Multiply by . . | 215 


Quant, in the Cask at 2 Inches . . 3.5690 


Operation at 3 Inches. 


38)3. 0 079 
Segment againſt 79 is x A 0324 
Multiply by . . f 215 
Quantity 1 in the Cask at 3 Inches 1 6.9660 


After the ſame manner all the reſt of the Contents are 
found, as in the following Table. 


ULLAGING and INCHING. 103 


Wet in 
I o0oPts, Contents 
Inches. | of the Sep N | in f 
B. Diam y Gallone. 
I 26 0045 1. G0 
2 53 0166 3 6 
3 79 0324 7.0 
4 105 0512 11.0 
5 132 0736 15.8 
6 158 968 20. 8 | 
7 184 1217 20.2 
8 211 1491 32.0 
9 237 1769 38.0 
10 2 3 2050 44+1 
II 290 +2 03 50.8 
I2 316 2073 57˙5 
13 2 2989 64.3 
14 | 329 $3322 71-4 
15 «3051 Vine 
16 my | » 2982 85.0 
17 448 4328 99 
18 474 4 64 100. 3 
19 500 5000 | IO7.5 | | 
20 | I 14-7 | 
21 122.0 | 
22 129.4 
23 | 136.5 f 
24 143.6 1 
25 150.7 | h 
26 157.5 q 
2 | 164.2 0 
2 | | I70.9 f 
29 1 177.0 
30 | 183.0 | h 
31 188.8 
32 | 194.2 | 
33 ö 199.2 
34 | 204.0 | 
IC | 35 208.0 
3 211.4 
37 | 214.0 
| 38 | 3 


A 3.4 2:8 


OF 


DIFFERENCES 


Calculated to 
Every Hundredth Part of the Length. 


2 


By which the 


SEGMEN TS 


OF 


Spheroidical CAsks ſtanding, 


Are reduced to 


The SEGMENTS of Casks o 
leſs Curvature. 


needs $5 Fs 58 


: > * ä —— 44444444 
— ꝙ— 2 — F — —— CoH CO N. 


(19). 
E XPLANATION. 


THE Differences in the iſt Table correct the Segments 
of the 1ſt Var. the Differences in the 2d Table cor- 
rect the Segments of the 2d Var. and the Differences in 
the 3d Table correct the Segments of the 32d Var. and ſo 
on. If the Head Diam. of any Cask be divided by the 
Bung Diam. the Quotient will be the Index of the dia- 
metrical Variety of that Cask, which being compared 
with the Numbers at the Top of the Table of Segments, 
will ſhew the Variety of the Segment, as has been ex- 
plained before. And if the Content of any Cask be di- 
vided by its circumſcribing Cylinder, the Quotient will 
be the Index of the Variety of Curvature of that Cask, 
which being compared with the Numbers ſtanding. in the 
ſame Row with the Index of the Diam Var. at the Top 
of the reſpective Table of Differences, will ſhew the Var. 
of the Difference. Therefore, when you have found 
the ſpheroidical Segment for the given Height of any 
Cask propoſed (by the Rule, p. 45.) turn to the reſpec- 
tive Table of Differences, and the Index of the Variety 
of Curvature of the propoſed Cask, or the neareſt Num- 
ber to it, being found at the Top thereof, againſt the 
Index of the Diam. Var. of the ſame Cask ; take the 
Difference (of the Variety thus determined) ſtanding 
againſt the given Height, which being added to or ſub- 
ſtrated from the ſpheroidical Segment, according as the 
Table directs, in the 2d Col. of each Page, will give the 
true Segment for the Cask propoſed. The Examples 
following the Tables will more fully explain and illuſtrate 
their Uſe, 

Note, The Differ. of the r Var. in each Table are 
calculated exactly for conical Fruſtums, and the Differ. 
of the 2d Var. for the Fruſtums of parabolic Conoids, 
and the Indexes of the Var. of Curvature in the 22d 
Column of each Table are calculated for ſpheroidical 
Fruſtums. 

Note alſo, That the Differences arc expreſſed in Ten 
thouſandth Parts of the Cask's Content. 
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The METHOD of 


— 


| Tab. 1. For Stand. Casks of the 1 Diam. Variety. 


* 


Indexes of Indexes of the Varieties of Curvature, 
Ithe 1 — 
Diam Var.] 1 J 2 10171 
| V Rl 5 * Va a War Var 
4 17 Jar 7291734 73817431747 75275176 7611766 
68 171413117391749,7451749]7 54 75 7s 3767771 
bg _172273%742747 751175979970476977 31777 
Heigh | | 74 
of the | _ 
120 OY en 
ment. IDiffDif if DifDif Dif 
| add} 7 4 
14 
| 2 14] 13] 1 
2 16] 15] 1 
27 18] 17] 1 
2 18] 17] 1 
| 2 18] 17] 1 
28 180 17] 1 
2 15 14] 1 
I 2 14 IM 1 
1 22 131 12] 1 
12]add| 1 10] 1 
1g add, 1 
1 add 7 
4 1 
5 | 
I2 101 1 
17 14 14] 1 
Igiub| 22 180 17] 1 
0 30 241 22] 21 
37 280 20] 25 
22 ub 45 34 32 3 
23jub] 52 38] 36] 34 
* 22 ub] 59 43] 41] 36 
J__25\fub! 65 481 4bl 43 
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| Tab. 1. For Stand. Casks of the 1 Diam. Variety. 


ndexes off Indexes of the Varieties of Curvature. 


che 1 e 
[DiamVar 12 2 14115 16117118 191201211 22 


IJVarſVarſ Var V Var Var Var Var Var, Var] Var 
67 [770[77578015841;891793 79880 33807 8121816 
770177517 60[7041/9N1793 79 7811 
6 776780785 78c17941798 603507812 81tÞ821; 
6g 82786790079 799803 80818 12817821 825 
Heigh TAI TI-14 7 r 68 
of the 
6 val 
ment. | if Difſoif Dit Dit Di Dif DifſDif Dit 
Fi 
T 
Ga 14 4 2 1 
c--51..:6 5 4 A: 1 8 
4 4 1 
4 2] 1 
of 7 «| 4 11 
i 1 4 22 
1 4 5 5 4 2 2 
1 4 5| 4 3 4 2 
qd 4 4 344 
5 41 4 3 r 
I 
r , 
9:2 0 31 0 $i 3 
FCC 
EN 
| j] 6 5] 4 3 2} 7 
11] 1c} 8] 57 © > AW: 
12] 12] 10 0 | 8 
16] 14] 12] 1 4 9 af 2 
18] 166 14] 21 g 1 
20] 1e]} 15] 1% 10 K cf 3 
23] 2c 171 14 17 0 6 1 
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| Tab. 1. For Stand. Casks of the 1 Diam. Variety. 


Indexes of, Indexes of the Varicties of Curvature. 
I I „F e 


Diam Var. 1 | 2 J ll J Ju lr 
1am V ar Var El CATE Var Var Va Van U U | 


67. |10672411297347381743747 752757761 750 
| 63 171473117397497451749 754 758763767 771 
59 (122738742174717511750 709,764;769!773777 


| 


Dif Dif Dit 


erght] 
f the 
Dent] Dif DifDif Diff DifDif Pif Dif 
: 26ſſub 70 62] 59 
27ſſub 80] 68] 05 


28jlub| 87] 74] 7 


ULLAGING and INCHING. 111 


— 


Tab. 1. For Stand. Casks of the 1 Diam. Variety. 


7 


= +- = : - 
© 2 a - - - 4 — — — < — 
p - A = * 8 ww 
— — = — - =7z = — — She 
. - — 4 = - — 


Indexes o Indexes of the Varieties of Curvature. 


— 


e 1 
Diam Var. 1211311415 Ae 19 20211224 
| av : 2 Var VarVar'\ Var Var Va Var Var Var 


775780 [Sou 793 798|803]807]812 4 
9 
5 


"»- 
— 


— 


Ein 


mY = ED * 
2 Ge 


67 . [770 
68 77678078578 79488 8781210621 
69 82786 7909 700 803 80808 128 1768210825 
| el 


— 
— 


— 
— 
— 2 


— — 
** - 
— * 
- — 
-* _ —_ os 


Dif DifDifDifDif 
100 12] 9 
17] 14] 10] 7 
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q 
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q 
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— es mon Bs, | 
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Tab. 1. For Stand. Casks of the 1 Diam. Variety. 


Indexes of the Varieties of Curvature. 


2 41516 8 

Var V AT eV Var 

724172 e 752 
6 


745749754758 
7387421747175117'5 707784 6 
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8 
a) 
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— 


WGO SGG Www Nh —- - 
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Tab. 1. For Stand. Casks of the 1 Diam. Variety. 
"IM of Indexes of the Varieties of Curvature. 
the 1 — — 
Diam Var.] 121 1314151617 (189 20 21 22 
Van Var Var Var Var Var Var Var Var Var Var 
6 7077 51780178417 891793 79880380708 12081 
6 7500 98978 794 708 bo 807181 816/821 
178217 861790 7991803 808881208 1782182 
DifDif Diff Dif Dif{Dif]Dif 
5 4 
111 1 1 
I ro 12] 10 8 
2 18 I 13 I 
24] 21] 18 15] 12 
20] 24 2 17] 1 I 7 
39] 26] 23] 19] 15] 11 
33] 29] 25] 21] 16] 12 
34] 20} 2 22, I7] 13 
30 32 2 23 18 14 
371 32] 20] 231 18] 14 
39] 33] 29] 2% 19] 14 1 
38 34 2 4 I9] 14) 1 
39] 34 2 24 19 14 1 
38 33] 2 24; 19] "4 
371 3%] 28 23 18] 14 
371 32 23 18] 14 
351 31 22 18] 1 
24] 29 21 17] 13 
32] 28 20, 100 12 
31 Ml 19. I5] 12 
30] 26 19 15011 
271 24 17114 1 
25 221 0 I2 9 
5 24 20 1791 145 11 3 
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Tab. x. For Stand. Casks of the x Diam. Variety. 


— of Indexes of the Varieties of Curvature. 
the 1 — — 


iam Var. 1 | 16 8 | 
rien 8 Vat Var Var Vr Vr Var Val Var * Varva 


67 506724 72034/38743 761 


| 74717521757[701/766| 
68 714/31 730[49745174975417 5517031767171 


29 [72273274217 477511750 190170417691773777 

rleight | 

f the 

— if Dif DifODif DifDifDif DifDif Dif Diff 
76 51 48]-46| 43] 41] 38 36 33] 31] 28 
7 714dd] 52] 45 43] 47] 35] 36| 34] 32] 29] 27] 25 
78jadd 40 35] 30] 34] 32] 39] 28] 2 | 24 22 
{9 33 31 39] 28] 26] 25 23 21l 201 18 
0 28 27] 25] 24] 22] 21] 20] 18] T7] 15 
81 27! 20] 19] 18} 17] 16] 15 14] 13] 12] 
82 17 16 15 14] 14] 13] 12] 11] 1 9 
83jadd 12 11 IT] 10] 1 117 
84add! 5 5 5 4 4 3] 3] 3 
85jlub N00 N00: 070 1 
one 7A J YI: NY 2 2 
87. 1 9 5] 5] 4 
88 ffub 12 11] 11] 10] xo] of 8 8] 7 


91 

92 21, 20] 19 180 17] 100 15] 14] 13 
93 21 20] 19] 18] 17] 16] 15] 14] 13 
94 21 20] 19] 18] 17] 16| 15] 141 13 

9 21 20] 19] Ie] I7| Ib] 15 14 13 
96 19 18] 17 160 Is] 14] 13] 12] 11 
97, 16, 15] 14] 14] 13] 12] x1] 1% 100 9 
9 11, 101 1% of of 8 80 7| 7| 6 
99 1 4 4 1 
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Tab. 1. For Stand. Casks of the 1 Diam. Variety. 
Indexes of Indexes of the Varieties of Curvature. 
12113\14|15116 1714819 20| 2122 
Var Var Var Var VarfVarfVar Var Var Var; Var 
1507575 784/7897 7% 88387812810 
7761780 7s ee eee 
7821786 79 7951799180 3190818 12 17821 82] 
Dif Dif DifDifDif Dif DifDif DifiDif 
add 260 23 20] 18] 15] 13] 10 80 of 3 
add 23 20] 10] 100 14] 11 9 711 5 2 
Fr 2 18 16 I 121 10 6 2 
dd| 17] 15 13] 12] 10} 8 7 5} J 2 
Sojadd|} 14] 13 11] 100 8] of © 4 I 1 
dd] 111 9; 8} 7 9 5 4 31 2] 2 
gaadd gf 8) 7 | 5 4 3} 3! 2} 3 
dq of 5s} 5| 4] 4 3] 2 2 11 1 
ene I 
85ſſub( 1| 1 
Gears 21 2 24 1 2} 3} 1 
87fub! 44 3 3 J T 2 7 7 1 
Sead © $5 SI 4 4 3 2 2] 11 1 
8gjfſub] 8] 7 6 5 | 41 3} 2 2 2 
gofſub| g] 5| 7 51 4 3 3 2 1 
g1ſſub] gf 8 7 | 5 4 3} 2-2 
g2|ſub| 1] 9] 8] j © 5| 4 3 2 2 
93|ſub} 11 919 81 7 | 5 4 3 2 1 
g4|ſub| 11 % 80 J % J 4 3; 2} 2 
9 5ſſubf 11 , Bl 7 % 5 4 3 2 
efub] 100 gf 8 7 6 J 4 3 2] 1 
ub] 8 7j 6 & 5 - $5 wo 3 
9ðſſub 6 51 4 3] 3 21 2) 2 
9G ſubſ e 
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Tab. 2. For Stand. Casks of the 2 Diam. Variety. 


mne... 


Indexes of 


Indexes of the Varieties of Curvature. 


4 6 10111 

v. e ValValVay? Wale 1 Var 

531759176 706177 735779763 

6017041709177 3177 211705 790 

77805 780% 78 78 71797 795 

4177178217861789}7931797 $01 

iff[DifDif[Dif[Dif[Dif[Dif Dif 
41 4 4 4 3] 3 

I994 7 7| 6 

I4j 1% 12] 11] 10] 100 9 

16} 15] 14] 13] 12] 11] 10 

180 17] 16] 15] 14] 13} 12 

180 17] 16] 15] 14) 13 12 

20] 1 7 I6f 15 14 13 

20! IQ] 16] 17] 16] 14! 13 

18] 17] 16] 15] 14) 12] 12 

180 17] 16] 15] 14] 19) 12 

T7] TIO] 15] 14] 13] 12] 11 

15 14] 14] 12] 12] 11] 10 

11 10] 1 8] 7 

9 8] 776 

6 5 5 4] 4 

2 2 

2 11 1 1 

1 4 3 

9 8 88 7| 7 © 

14) 13] 12] In} 10] 1 9 

180 17 100 x5] 14] 13] 12] 11 

22) 21] 20] 18] 17] 16] 14] 

27] 26] 24] 22] 21] 19] 18 

32 31 2G] 27] 2 78 22} 20 

38 36l 34] 321 20! 2B! 2bl 24! 22 
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Tab. 2. 


For Stand. Casks of the 2 Diam. Variety. 


. — 


indexes off Indexes of the Varieties of Curvature. | 
[he 2 — — 
Diam Var. 1211 1 1 
e 
79 1787179279680 
71 1794 2800 806 
72 1799803 807181115 
73 605 809813817 
Height rtr FT 
Ty | | 
4 Dif:Dif/Dif]Di£f 
xjdd} 3 2] 2 A & 
8 5 44 ; 3 11 If 
8714654 3 2 2 : 
10] of 8 7 51 4 8-3 
11 81 7 4 51 4 4 2] 2 
11] 9 8 zl 6! 5) 4 2] 1 
I2] 1 3 2] 1 
12) 11 10) 80 7 6 5 2] 1 
11 7 © 5: 4 21 1 
II 8 7| 6 5 4 2 | 
10 | 7 6 5 4 2 I 
9 7 3 5] 3 21 I} 
5 41 4] .3] 3 2 11 I 
4 F 
r 1 
11 1 Il x 
| 3 | 2] 2] 2] 1 | x] | 
44 4 3 3] 2 1] x 
8 | C&{ 6 $5 4 3 2] 1 
| ﬆ | 6] 5s] 4 2] 1 
[ 12] 10 8 7 5 3 1 
16] 14] 13] 11] 1 6 5 
18 16] 14] 19] 11 9 4 5 9 
181 160 144 121 10 SOS 
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| Tab. 2. For Stand, Casks of the 2 Diam. Variety. 


— 


the 2 
Diam Var. 


Indexes of 


Indexes of the Varieties of Curvature. 


Ver VarlVar Var 


5.1 6 8 
Var Var Valvar Var Var Var 


IO| 11 


730 7451749753 
738 75217 50.760 
746 759763767 
2547770774 


Dif Dif Dif Dif 


758762706077 
764 76977377 
73785789 


78 
78 


779783 
785.790 
791795 


Dif Dif 


—_— — 


778 782780 


| | 


1775 
781 
3787 
793 


4 
44 42 
80 


39! 37 


| 48 


if[Dif/Dif 


7971501 


[ 


— 
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Tab. 2. For Stand. Casks of the 2 Diam. Variety. 


Roo A 4A SATIN ED. oo Om 


5 Rf YR I WW Tu o= wg 5 Hy t@s, ID Au WA) Tu TY yy Www WWR I WM DW. 


Indexes off Indexes of the Varieties of Curvature. | 
the 2 p ' _ 
Diam Var 121314 15 10]17|18 192021 22 
2 Var eee VarſVar Var Var 
70 78792 796 8008 S838 1782 182608 30 
71 7941798 802/806] 10815819823827831ʃ835 
72 5995803 807 871 $15819823827 83118351839 
73 69802 $13817]8218251828,8 328368401844) 
Heigh | | | | 
of the | | | 
z | [DiffÞifDifDif[Dif/DiqDifDifDif|Dif 
26\ſub| 23] 21, 18} 16 
27j{ub a 2 | 21, 18 11 8 
28 ſub] 29] 20 23 2 111 9 
29 ub] 36/ 27 24 21 12 
zo ſub 32 28 25 22 I 
31 ſub] 33] 30 20 2 131 1 
32 ſub 35] 31 28, 2.4 144 1 
33 ſub 37] 33 29; 2.6 IS] 1T 
34 ub 37] 33, 3% 26 156 11 
35ſſub] 38 34 30 27 151 11 
30 ſub] 39] 35] 37] 27 16! 12 
3 ſub 39] 35] 31/ 27 1 12 
3 ſub 39] 35 31] 27 I5| 12 
39 ſub] 3 34] 39; 27 I5] 11 
40fub] 38] 34] 39| 20 150 11 
41 ab 36] 32] 29; 25 14) 11 
2 ſub 34] 31] 27 2 14) 1 
431ub] 31] 28] 25 22 I2 
44 ſub] 29] 26] 23; 2 12 
45 ſub] 25] 23] 20! 18 10 
46 ſub] 22] 19] 17] 15 9] © 
7 ſub 18] x6] 14 12 7 5 
8 fab] 12] 11 10 8 7 5 4 
49,0 7 5| J 4 ; 5 
| . 


| 
: 
; 
4 
: 
ö 
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1 4 
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Tab. 2. For Stand. Casks of the 2 Diam. Variety. 


* 


1m2*„ẽ 


ndexes of Indexes of the Varieties of Curvature. | 
e 2 
DiamV ar. 4 IO, 11 
Va Var, e ValValva Var 
70 [73974514975 7806 75 P8270 
71 73875275076 7737777878879 
72 4975917031707 771 787179179 
73 __1154701797741778 8917931797180: 
bei | 
f the | | 
the IDif]Dif|DifDif]Dif iff Dif/Dif|Dif 
5rjadd| 166 13] 12] 12] 11 8 7 
521add| 28| 24] 23] 22] 2 16] 14] 13 
53addl 42] 35] 33] 32] 3 23] 21] 19 
54jadd] 500 43] 41] 39 37 28] 260 24 
55]|add] 59] 50 48] 45 4 33] 39] 23 
bjadd} 67] 58] 55] 52] 4 38 35] 32 
57]dd] 73] 62 59 59] 5 49] 37] 34 
58}add 7 68 61 5 41] 37 
8 00 724 68] 65] 61 47] 43] 40 
ojadd} B58) 75] 71] 68 64 49] 45] 41 
61jadd| 90 76} 72] 68| 65 49} 46] 42 
62Jadd| 91] 77] 731 69] 65 59] 46| 42 
63jadd| 93] 78] 74] 79] © $1] 47] 43 
64jadd] 93] 78| 74] 70] 6 51 47] 43 
65jadd 76] 72] 68] 65 49] 46| 42 
66jadd| 88 74] ol 67 6 48] 44 41] 
67]add] 87] 73] 69] 66| 62 47] 44] 49 
Sdſadd 82] 69] 66] 62] 59 45] 41] 35, 
6gjadd| 8oj 66 63] 59] 56 43] 40] 30; 
7opAdd} 74] 63] 60 57] 5 41] 38] 35 
71]dd| 71] 59] 56] 53] 50 38] 35| 32 
72pdd| 70] 57] 54] 51] 48 371 34 37 
7.3þdd] 62 52] 49] 47] 44 34| 31] 29 
744d] 56| 46] 441 41] 39 30 280 25 
ad 49 40! 3.30 34. 261.2422. 
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| Tab. 2. For Stand. Casks of the 2 Diam. Variety. 


—_ 


Indexes 0 


| Indexes of the Varieties of Curvature. 


DiamVar. 


14 | 15116] 17|18}1 
Var Var Va VIIV ava 


92796800080 
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8038078 11 
809/81 3/817] 


809 813817 
815819822 
819823827 
825828 832836 4008 
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2 
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21122 
Varl Var 
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Tab. 2. For Stand. Casks of the 2 Diam. Variety. 4 
| K — [nd 


oe off Indexes of the Varieties of Curvature, he 
-# | 

Diam Var. 1 |2 | 3 | 4 | 6 8 
 |Var|Var Vas | ava, | 
1391745174917 5317 58{762{766[770[7 577978 
8825 Wi 792 5 7 7b 

74017 591703176717 711775177917 
7541706177 7741778 QUE Au 


ird 


271 25 
61 241 22 
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| 15] 14 
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Tab. 2. For Stand. Casks of the 2 Diam. Variety. 


— — — — - 8 8 = — 


— - 
— 


[Indexes of Indexes of the Varieties of Curvature. 
he 2 harm 


Diam Var. 12 j13|14 | 15] 16417118] 19]20|211 22 

* Va 21VaſVaſVaſVic Vl Van e Var 

1 00 09 81 
82 


— ——_— 


— = — "= — 


== 


. 
= 


_— 


| 70 7577088955 80418 817 21 
02 


71 947988028068 10815 81 2783118357 4 
17472 Ant 03807811181 5]819 82382783183 839 | 
_13 80580981 381718211825 8288321836 8401844 | 
Height | | | — "8 
of the '| 
Sg | [Dif pic piſ Pi pit Pit Di pip DM f 
76jadd| 180 16) 14] 13} 11] 9 7 5 4 2 1 
11] 10 8 3 2 5 
9 8 7 4 3] 1 ; 
8 7 5! 4 2] I ; 
4 3 2 1 
4 4 3 2 2 11 1 
| 7 396 BE Bt 
| nn 
| I I $604 | ut 
4 2] 2 2 „ 
| 4 4 31 J 2 | 
| od 5 4 3 3 1 1 
7 6 ; MY 2] 1 
& 7 66 5| 4 — 
| | 7 6 5 4 2 I 
8 7 6 5 4 1 
r N o 2] 1 
8| 7] 6 5 2] 1 
0 110 54 2 
8 7] © 5 4 aj: ::2 
& 65 4 3 
6 ö 5 4 OS 9 
4 AY Y 3 3. I 43 
| = | WP I I 
| — 


® 
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Tab. 3. For Stand. -Casks of | the 3 Diam. Variety. | 
Indexesoff Indexes of the Varieties of Curvature. : 
the 3 — — — 

Diam Var:] 123 6174, 8 9 110 11 

Var ee ar] Van Var. Var Var Vari Var 

74 16210741779 52755 7891793 7971800 804/808 

75 77[75117-5178579 7991799503807 8100614 

70 1179799792179 680 00: . 
BE. - 

i Dif Dit | Dif DifDif Dif[Dif 

iS 5 5 1 4 4 3 3 

II, I 8; 81 3 - 6 

15 1 BE 111 10 9 8 

4 ENR 

19 180 1 14; 13] 12] 11 10 

20, 19 15 145 13} 12] 11 

22 21 17 15 14] 12] 12 

22 21 17 IS) 14] 13] 12 

21 2 16 15! 141 13] 12 

21 20 10, 15 14) 13] 12 

19 18 14 130 121 11] 10 

74 1 1 rho] 

15 14 11 IT} 10% of 8 

12 11 99 !8] 7| 7 

-6 9 5 4 43 

2 2 nnr 

72. 22 2 1 _— T7 1 

6; 6 5| 4 4 3 

10 10 88 J 6 © 

14 13 11 1 gl 9 8 

I9, Lt, 14) 131 12 11 10 

23 22 17 10] x5] 14| 13 

27, 20 20] 19 rd, + 15 

32 30 24) 22} 211 19) 18 
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£ | Tab. 3. For Stand. Casks of the 3 Diam. Variety. 


— . —— 


Jo's ſndexes of, Indexes of the Varieties of Curvature. 
2 he 


11 Diam Var. 12113174115130 137 eee 
ar E Var Var Var Var Var Var Var Var Varl Var Var 
08 74 81281508 19 8231827 830834 8380842845 849 


14 5 818821825 82888 3218 3608 39 84384758 50 854 
21 | 7 824828831 835838 8420845 849855 856850 


ben. DifDifDif Dif Diff Dif Dif Pif Dif Dif 
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WD — 
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0 0 | 
| Tab. 3. For Stand. Casks of the 3 Diam. Variety. 


— 8 — | 


22 Indexes of the Varieties of Curvature. 
6 | 
am n Var Val VarlVaal Vial Aae Vulva Va Var 


702177417 7817821785178917931797 0018041808 
7s. 771781785788 785 790 799 80308078 1008 14. 
9 


2292892379 92819814817 821 
| 
Dit Dif,Dif 
26 21] 19 
240 22 
33 4 24 
36 29] 2 
2 0 
4 32 29 
4 34] 31 
44 35] 32 
45 30 33 
— 37 34 
4 38 35 
45 38| 35] 
47 38| 35 
47 37] 3+ 
46 37] 34 
44 35 32 
44 34; 31 
39 310 29 
| 280 20 
31 251 25 
26 21; 19 
21 x7] 15 
15 12011 
ol 5 5 4 4 
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Tab. 3. For Stand. Casks of the 3 Diam. Variety. 


Indexes of the Varieties of Curvature. 


| 


828 


'I 
Var 


821 


— ] 4 


3114115 


Var 


Var 


16117 
Varl Var 


18 
Var 


_ 


I 
920 


20121 
VarlVar 


251328 
83 


42 


3278 3008340838, 
$585 39 34.3'8 
845184918 52135 


8421345 
47150 


© 
= 


5 
118 3518 


iff Dif 


(OS) 
— 


"FO 2 WW D SSS 0 we 
2 

S SSS Se RSS 
WI 'E) O« 


— 2X2 


= 


ifDif[Dif 


2 — 


— 


Wi Wi „ od od od uy uy Bu By buy oy bog oy bout 
Do Go. e 


123 


OO nn FIRE 


— —— 
Tab. 3. For Stand. Casks of the 3 Diam. Variety. 


ndexes of Indexes of the Varieties of Curvature. 
rs —— —— l 
DiamVar. 1 2 1,9 22 
Var Var Var Var|Var|Var 

70217 4 1800 04808 

77 8078 708 14 
22289792 48172821 

| II 
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Dif[Dif ifDif Dif DifDif DifDif 

144 7 6 9.4144 

24 20 160 15] 14] 13 120 11 
35} 25 22, 21] 20] 18] 17 0 

42 35 28] 260 25] 23] 21] 19 

49 41 33 31] 29] 27 28 23 

50 47 38 36] 33] 39] 28, 26 

ba] 52 42 39] 30] 34] 31] 29 

711 56, 45 42] 39] 39] 34] 31 

68] 58 46, 44] 41] 38] 35 32 

77] 07, 49 40] 43] 49] 37] 34 

73] 02 50, 47] 43] 49-371 34 

74] 63 50, 47] 44] 411/38 35 

74] 64 51, 48, 48/42 38 35 

74] 03 59, 47] 44] 41/38 35 

72] 62 50. 47] 43 40) 37 34 

| 79 60, 48, 45] 42] 39 350 33 
68] 59 47, 44] 42] 381-35] 32 

65 56 45 42] 39] 30134, 3! 

02] 53 42, 49] 37] 34] 3%, 29 

5%] 55% 41 38] 36| 33], 31] 28 
55] 48 33, 39] 34 311,29, 26 

59] 44 35, 3332/29 2624 

40] 40 32 30 28! 26 24' 22 

380 25 28 26 25 23], 21, 19 

| 46! 22 26 24 22 21] 19 1 
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Tab. 3. For Stand. Casks of the 3 Diam. Variety. 


Indexes of Indexes of the Varieties of Curvature. 


3 X 
Diam Var.] 1 | 2 6 | 8 Jos 11 
Var Var * 7 a|ValVa Ve VarV Var 
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Tab. 3. For Stand. Casks of the 3 Diam. Variety. 


Indexes of the Varieties of Curvature. 
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12113114} 15116! 
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IO 7 A 1 
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o| 5 4 3 2) nu ? 

20 2 1 11 1 
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Tab. 4. For 
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Tab. 4- For Stand. Cacks of the 4 Diam. POL 
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Tab. 4. For Stand. Casks of the a Variety. 
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Tab. 4. For Stand. Casks of the 4 Diam. Variety. 


PO. 


— II 


ndexes o 


e 4 - 
iam Var.] 1211 


Indexes of the Varieties of Curvature. 
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14(15|16417\18|19 20 21122 
Va Valve Va Va Vg Va Ve Var|Var| 
* 83018; 3 37084847 85008 54 8578 
70 83718 845 40185 8538508; 8631866]809 
79 8 85618 59 8621866 869872875 
o 385 865 868[87 187487788 
Height | N 
f the | 
= | if Dif Dif Dif Dif Dif Dif 
264 ſub 11 D 
27ſub 12] 111 9 
28 ſub 144 12] 10 
20|ſub 14] 12] 10 
ſub 101 14 11 
31 ſub I I I2 
32ſſub 180 10 13 
ſub 190 x6] 13 
Je ſub Ig 16] 13 
35|{ub I 16 13 
3Zojtub 200 17] 14 
37 ſub 2 17 14 
28/ſub 20| 17] 14 
| 3 ſſub Ig] 100 13 
ſub Ig 160 13 
41jtub I8] 16] 13 
42 fub 171 151 12 
43 ub 1 1 111 
Aub Iz] 12 10 
45]tub 131 Ii] 9 
46jſub 11 8 
4% ub 9 7 
4.8|ſub 66 5s] 5 
49ffub 2-02 
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Tab. 4. For Stand. Casks of the 4 Diam. Variety. 
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Tab. 4. For Stand. Casks of the 4 Diam. Variety. 


I37 


| 


Indexes " Indexes of the Varieties of Curvature. 
he 4 
| Var.| 12 I 16 1711819202122 
ou value Var Vir Var, 82 Var|Var|Var|V ar[Var 
ws 83083 318 3784008448478 500 548 578618654 
; 37840 ee 
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jof the | 
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9 3] 2 
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12 2 
12 | 
11 2 
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Tab. 4. For Stand. Casks of the 4 Diam. Variety. 


— 


Indexes of Indexes of the Varieties of Curvature. 
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6 9 10111 
V V: Va Var|Var 
80658 1008 138 1666200823827 


8148 178208248278 300833 
8218288288318 34837 940 
8290832083 58 388410844847 
if Dif Diffbif Dif Dif Di 
20] 19] 18] 17] 1 
17] 16f 15] 14] 1 
14] 14] 17] 12] 11] 1 
7 7 
3 
11 1 1 I 
2 I 
; e s 
86jfub] 130 11] 1 10 9 5 
ö 87 fſub 15 13] 12] 12 x1] 10 1 
88jfub] 19 17] 16 15 14] 14] 13 It 
8gjfub] 21, 13] 17] 16] x5] 14] x I 
gojtub 21 18 1 16 151 14] 1 I 
9iſſub] 21] 19] 18] 17] 16] 15] 1 1 
g2ſſub| 23 20] 19] 18} 17] 16] 15 I 
905 21 19 1 17 Io] 15] 1 12 
oAſub 211 180 17; 16] 15] 1 I 
g9<\ſub| 21; 18] 17] 160 15] 14] 1 I 
gofſub] 19 17] 1 15 14] 14] 12 11 
97ſubſ 15 19] 12] 12! x1] 100 1 
9 dſſub 10 g 8) 8 7| 7 
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Tab. 4. For Stand. Casks of the 4 Diam. Variety. 
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Tab. 5. For Stand. Casks of the 5 Diam. Variety. 


ndexeso 
the 5 
Diam Var 


Indexes of the Varieties of Curvature. 


; ValVa|VarV ava Valvalv. Var Va I Var 


ou * $3118 3418 37 83084⸗ 84.5 84808 5108 54 
3065 842 44 847/85 8538550858861 
6408, 8441347184 852 8547880 88286580 
eee 87087 J875 
DifDifſDifDifDif, DifDifDif DifDifDif 
4 4] 4 4 3 3 4 2 
100 9 8 / 8 5 5 
12] 12] 11] 11] 10 10 B 12 
17] 15] 14] 14] 13] 12] 11] 11: 10 98 
I9f 17] 10] 15 14] 14] 1% 12 11 10 9 
20] Ic] 17] 16] 15] 14] 1 13 12] 11] 10 
21] 19 16] 17] 16} 15] 14] 13' 12] 11] 10 
22] 2C| 19] 18] 19] 16] 15] 14 13] 12] 11 
22] 20] 19] 18] 17] 16] 15] 14 13] 12] 11 
22] 20] 19] 18] 17] 16] 15] 14! 13] 12] 11 
22] 20] 19] 18] 17] 16] 15] 14] 13] 12] 11 
20] 18 17] 16] 15] 14] 14] 13] 12] 11] 10 
18] 16] 15] 1 144 13] 12] 17 1 1 9 
17] 15] 14] 14] 13] 12] 11 11 1 gf 8 
141 13] 12] 12] 11] 100 1 9 8 7 
12] 11] 10] 10 A 7-7 © 
& 3 7] 7 5 4 

7| © SS 4 4 3 
x BS. 2 =.  { 
21 2] 2] 2 2 2 | | 2] 1 
ig £ *\ 7] 7 5 5 
10] c 8 8 7 5 5 
12] 11] 10] 10] gf. 9g : 8 7 7] © 
171 15] 14) 14) 19] 12 1 1 100 of 8 
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Tab. 5. For Stand. Casks of the 5 Diam. Variety. 
—_— off Indexes of the Varieties of Curvature. 
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Tab. 5. For Stand. Casks of the 5 Diam. Variety. Ly 
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* 


| das Dif . 


— — 
I 
by bu 
MO 


2 82 
2 

Do 
© 


288 
— 
2 » 
SQ 


W882 
Ur 22 

8 » D 

UM SA SI 


m4 = HO 
* 
— 


TY my a a 2 


ULLAGING and INCHING:. 143 


2» — lt. 4 


— 


1 


Tab. 5. For Stand. Casks of the 5 Diam. Variety. | 


Indexes of the Varieties of Curvature. 
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Tab. 5. For Stand. Casks of the 5 Diam. Variety. 


ndexes of Indexes of the Varieties of Curvature. 
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Tab. 5. For Stand. Casks of the 5 Diam. Variety. | 
[ndexes off Indexes of the Varieties of Curvature. 
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Tab. 5. For Stand. Casks of the 5 Diam. Variety. 
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Tab. 5. For Stand. Casks of the 5 Diam. Variety. 
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Tab. 6. For Stand. Casks of the 6 Diam. Variety, 
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EEE a 1 47 75 88-188; 
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| 86986788982 89 89897 902006 
ö 
Seg- DifDifDi iff DiffDif]Dii]PifſDiflpic 
14 r 
8 1 © $5 5} 5| 4] 4 
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131 12 I 8 $ "| 7 
16] 15 12] T1] 1 10] of $ 
16] 15 12] 11] 11] 1 $ 
18] 100 13] 12] 11 0 100 9 
180 17 14] 14 12] 11] 10] g 
18] 17 14] 12] 12] 11] 10] 9 
18} 17 14] 13] 12] 11] 1 
18] 17 14] 1%] 12] 11] 1 
18] 16 13] 12] 11] 10] 10] 9 
16] 15 12] 11] 11| 1 g 
14] 13 10] 10] of & 8 7 
14] 13] 12 10 1c of 8 7 
12 1110 1 | 9 & of 7| 7] 6 
wo 9 1 7 j qe 55 
8 7] 7 6 1 4 4 
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2 ; a MF  * % 1 on 0 9 
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Tab. 6. For Stand. Casks of the 6 Diam. Variety. 


Indexes of Indexes of the Varieties of Curvature. 


e 6 
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Var Var vs ar Var Var Var Var Var Var Va 
8841886 8891891189 3|896 398.900 go 
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Dif DifDif Dit Dif Dif Dif Dif Oi fl 
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t 8 7 91 2 1 
| 9 g 7] 6 $5] 4 3, 1 
| 9 7] 6 5 4 3 I 
98 7] 6 5] 4 3 I 
9 8: 1] 66 5| 4 3] 3 I 
7 q 6 5432 2 1 
8 7 LI 4.3 A $-2 
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Tab. 6. For Stand. Casks of the 6 Diam. Variety. 


Indexes off Indexes of the Varieties of Curvature. 
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I4 13] 11 10 7 4 31 1 
144 13] 110 10 110 41 3] 7 
14] I%] 11 10 7 44 15 
IS] 14] 12] 11 8 51 31 2 
14 1 II 1 7 44 31 1 
1 IN Ii} 10 7 4 I 
14) 12] 11 1 7 © 4 I 
144 12] 11 9 71 5] 4 1 
131 12] J 9 NY 4 J 2 
12] 11 10 8 6) 5| 4 2] 1 
I 7 5 3 To. 
1 5 141 * 
5 2 2 1 
4 2 11 1 
2 1 
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Tab. 6. For Stand. Casks of the 6Diam. Variety. 


ndexes of Indexes of the Varieties of Curvature. 


» av | 81911017 
ar. 1 | 2 I} 
_ Var]Var ar|Var]Van Var|Var| 
8 [8571861 2187 5187 7187 91882 
88 86 370 51 883188 588870889 
8 761878 888]89 Roe 9 
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Tab. 6. For Stand. Casks of the 6 Diam. Variety. | 


Indexes 


91291 


if [Dif DifſDif 


of, Indexes of the Varieties of Curvature. | 
the 6 . 2 — — 
| iam Var] 12| 13114115 164711811920 | 21 ,22 
wa Va vs valve. Va TH Vals Var Va Va 
8 $8 4188 68880089 1 89 38960898 9000902905 
8 3892689489098 goojfgo2[904'go7 11 
8 991901190 31905 9071909191 1191 917 
qbjg08191 1619171919}921192.3 
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Tab. 6. For Stand. Casks of the 6 Diam. Variety. 


—__— 


Indexes of Indexes of the Varieties of Curvature. 

the 6 . f — —ͤ 

Diam Var.] 1 

Var 

85 8 
86 86 7 
87 876 
88 865 

eitht 

pf the | 

Seg. bee DifſDifDif[DifſoDif Dit 
7b q, 5 7 e 4 
77add! 6 5 f 4 4444 4 3 
78add J 32424] 2424 24 J 2 
79 . 
do ſub 1% 122124 
81ſub| 6f 5 5 5| 4 4 4 3] 3 
82ſub| 8 7 7 SI 5] 5] 41 4 
83\ub! x YN 9 8 8] 7 7 66 6| 5 
84 ſub 12) 11 0 1 9 8 7 6 
85 ſub 14 13] 12] 12] 1 100 xc} gf 8 ; 7 
80 ſub 14' 13] 12] 12] 12] 10] x0Þ % 8 8] 7 
87 ſub 16 15] 14] 14] 15] 12] 11] 11] 100 9 8 
88 ſub 18; 16] 15] 14] 14] 13] 12] 11] 100 1 
89 ſub} 18| 17] 16] 15] 14] 14] 13] 12] 11] ro] 5 
goſub! 18] 17] 16] 15] 14] 14 13] 12] 11 10 
91,fub| 18] 17] 16] 15] 14] 14]:13] 120 111 1 
92fub| 18] 17] 16] 15] 14] 14];13] 12]. 11] 1 
93ſub} 18 10 15] 14] 14 131 12 11] Tof 1 
94.ſub| 160 15] 14] 14] 13] 1211 rx] Tof gf + 
95\ſub 16] 15] 14] 14] 13] 12] 11] 11] Tof 9 $ 
g0jſub |'13] 12] 11] 15] xo] ro 9] B| I 7 
9% ub 11] 10] 10] of "of 8 8 7 66 4 
98jfub | 7 1.6 6 51 5 4 
ooſſub 21 31 31 21 2 2 2 I 
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TY | Tab. 6. For Stand. Casks of the 6 Diam. Variety. | 
. 
2. Indexes of: Indexes of the Varieties of Curvature. | 
I the 6 : 
Va. Diam Var. 12 13144 15 6 I7 19 j20| 21 22 
887 Var Var Var Var VarVa gb (29 (ahh: Va Var 
88 85 188 86 88g 391 893 9 898,900 902/9051907 
89 8 894894 896898900 021904 907 999.911 Tl 
loo 8 1993 9119139159171919 
2 go6jg08 910 919917 tire 
BS | ||| | | | | | : | F. 
Dif ' ' | 1 ! | 
| DiffDif Dit] Dif DifDifIDiFDif Dif Dit | 
7 add, 14 J [3 | (2) | (3 r ' 
J 3 2 2 ul 3] 40; 7% f 
l Th "31. 70 $8 j | 
I | | Sis 
Tl x) (3 nl 2 1 R. 4 
EFF 
4 4 3 3 2 2 I 1 1 | 
b 5 4 + - q 7 'n | | 
3 S . 5 4 4 A 'F [$6359 þ 
; 7 0 5 44 3 2 11 * ; 
8 7 AAAS MY | 
1 3 441 
0 8 { 6 6, 5 3 2 1 
9 7 o 5 9 1 | 
9; 7 0 5 . 3 
go 8 7 6, 5 3, 3; 21 
9 7 60 5 3! 341 A1 
8 8 7 6 b, 5 3.2 1 I 
8 9 7 0 5 S5Þ: 43 21 ,20þ (01 
6 „. 4 4 3 2. 21, m1. 
4 ere LA, Rs Dian {vs Ha 
' 4 3 3 re 
— 1 1 1 1 111 1 a 
| | | Wy 
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Tab. 7. For Stand. Casks of the 7 Diam. Variety. 


The METHODy FTC 


ba ld - 1 


* 


Indexes of 


—— 4. CO OE — 22 — — II MB 


Indexes of the Varieties of Curvature. | 


Ve Vai 


I 0111 
89 903190 519071908[9 16912] | 


911491 319151910[6161919 
I 920192 11923192 419261927 
221923924Þ208271928þ39Þ311932]933]935 


WA 

Dif[Dif Dif Dif DifDif DifDifDifDif[Dif 
4 2] 2 21 2] 2 2] 1 
51 5] 5] 4 4] -4 : a 3 
ddl 7] 7] 7 9 6 50 4] 4 
dd| 1 gf 8] 8 { ﬆ 5 
124 11] 10] io] 9 8 7 
13] 12] 11] 11] 10] 100 9] 8 7 
14 13] 12] 12] 113] 39] 1 8 { 7 

14] 13] 12] 12] 11] 10] 10 8] S 
15 14] 33] 23] 12] 11 11 1 | ; 
I4\ 13] 12] 12] 11] 100 1 7 
I44 12] 12] 12] 11 10] 10 8 + 7 
dd 14] 13] 12] 12] 11] x0] 10] of 8 @| 7 
dd} 13] 12] 12] 11] 10} x 8 I 7 
dd} 12} 11] 10] 10 od 7 7| © 
dd] 12] 11 no] 1of 9 8 8] 7 7 6 
dd} T1] 10 10 9 ol. 8 7 9 6 
d & 8 7 7 - 5| 5| 4 
add 7 7 O55 5 4 4 
rofadd| 5! ﬆ 5 ﬆ 4] J 4 Y J 3 
d 4 4] 4 3 31 3 2] 2 
21hadd 21; 21-2 1 I 
22'add e r 
Iiir 1 
4 4] 4 2 . 3 472 
41-41: 4.3 nn 


ULLAGING and INCHING. 


157 


— 


Tab. 7. For Stand. Casks of the ) Diam. Variety. | 


TDS. 9, Coy - 3 Ou Þ 0 - 


2 


© 


1313 


ladexes of Indexes of the Varieties of Curvature. 


he 7 | _ 
1211311 16117118 19120121 22 
oa Far V2 WST Va Var VarV Var Var 
89 914015 799 04 920.92 29931 
90 2 23 24926927 9291931 93219341935 937 
91 *929930931933193419391937 9399494294 
2 9361937193994994 119431944 245 940948949 
{eight | | 
the | 
Dif Dif Dif Dif Dir Dif|Dif Dif DifDif 
add 1] 1 | 11 1 1 
add 2] 2 i 1 7 1 
add 322] A o Þ 1 
add 43322 4 x 
gadd 8 5 4 1 4 2 i 1 
dd 5 4 4 2) i 7 
dd 7 5 5] 4 i 1 
dd 7] 6| 5} J 4 3 i | 
| 7 6 51 4 3] 2 14 If 
10ſadd; 7 = & & 2] If T} 
11]add: 7 S543 3 4 | 7 
12|add' Oo” I M1 
I add 6 5 5! 41 4 VB % ©. 
dd 6d 5944332 4 
15|add! 6} 5| 4 4 2 2 1 1 
rb|add' 5 4 4 3 2] 2] i} 2 
17|add' 4| 4 3 3] 2 2 2] | 1 
r8|dd] 4 of 3 2} J 2] 2 2 7 
Ig|add: e 
dd! 2| 2] 2] xi 10 uf 11 
21|add| x 1 1 1 1 1 
22]|add! 1 | 
_ 2 , 2| 2] 1 I 
| 25|fub| 21 2 2 I uf al 1 | 
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| | Tab. 7. For Stand. Casks of the 7 Diam. Variety. 


N off Indexes of the Varieties of Curvature. | 
the —— | | 
[DiamVar. 11213141516 819 10| 11 
2 Var]Var|Var|Var[Var|Va Va V VI Var Var 
89 {594[396}398}goofgo 1903 0519071908910,912 | 
{ {- +9 041/05190719081910jg11191 195760185919 
91 fs 415 789209 2102392492692 
| _92 922220 4200279280 31932933235 
{Height 2 ! 
f the } 124 
3, 11 Dit DifDifDifDifDifDif als if 
| MEEEFEFEEF 
| ol 8] 8 7 6 8 5 5 
11 10 10 of 9 8776 
124 In] T1] 10 100 of & 8 77 
| I4 13] 13] 12} 11} 11 1 od go 8 
15] 14] 14] 13] 12] 11] 11] 10] of 8 
17 16! 15 14] 14] 13] 12} 11] 10] 9 
17} 16; 151/14] 14] 13] 12) 11] 100 9 
17] 160 15] 14] 14} 131 12] 11] 10] 9 
19] 18] 171 16] 15 14 13] 12} 111 10 
I9] 18] 17 10 15 14] 13] 12] 11] 10 
| 20] 19] 18] 17 16! 15] 14] 13 12] 11 
19 18] 17] 16] 15} 141 13] 12} 11] 10 
I9] 18] 17 16 15} 14] 13] 12; 111 10 
18]. 17] 16] 15} 14] 141 12] 121 11] 10 
I7j 16] 15] 14] 14] 13] 12] 11] 100 9 
160 15] 14] 141 13} 12] 11] 10 ro 9 
15] 14] 14] 13] 12] 11} 11] 10 8 
19) 12; 12 11 10 10] of 8 $ 7 
I2 1 10 9 8 8 I 7 
| 10 1% J of 8B 5f 7 7] © 
| 0 : 5 J J 4] 4 4 
| 3 3 3 ? 1 
| 


a 4 
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| | Tab. 7. For Stand. Casks of the 7 Diam. Variety. | 


| Indexes of] Indexes of the · Varieties of Curvature, | 
| the 7 


DiamVar.| 12 3114115 16|17|18]19,20 [21122] 
|  [VanVar\Var|Va Vase Var Var Var Var Var 
89 |g1 9215917019925 9220240200928 929031 


| 
„ (921192392492609171929þ31103234 9351937] 
| 91 [929939931933934P39371939949 9421943] 
| 22 _ [9301937,93994994 1194 31944194 51946.948194 91 
| 
Dif Dif Dif Dif Dif[DifDif Dif TY 
BS & FS I 
- n 
3 5 2| 2] 1 1 
$-2N 2 $0} 1 
? 5 NY A 2A: 3:2 
7 7 3 4 3 A 1 
6 8 6 J43]24]2% 4} 
8 66 5] 4 2] 1 
9 7 6 5 oy 3 2 I 
9 9 8 6 4 3 3 2 I ' 
9 I 13 7 5] 4 ar 1 
2 I 8 7 5 2) 1 
0 ! 8 7 5 FN. 3 
# 1 6... 5 AY. 2.1 
: I 8 7 5 2] 1 
5 9 1 2 1 
Ss 2 7 6 4 A: 2-3 
6-2. a 2 KN: 43 
9 | 4 | 
q 8 6 4 141. 4 3 24 2 7 
8 7 5 3 YN: NH $þ 
6 5 4 3 e 1 
7 5 1 14 41 
2 A al-- 21-35-48 
I x... 01-30; x0 | | | | 
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Tab. 7. For Stand. Casks of the y Diam. Variety. 


— 


— CT A00 
- 


Indexes © 


the 7 
Diam Var. 


h Indexes of the Varicties of Curvat 


ol — 


ure. 


eb ied Vasa 


9489689890 


— 7 
1 91 1 
2292302 


80 1 
17 
261927 


11101 


18920021 


28 3 


15091 
23192 
3119 32 


| Wi DifDif 
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q | 
U * 
$ | 
"v : 
1 

ö 
f l 
| 
_ 
1 
q 
| 

” 4 
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2 Tab. 7. For Stand. Casks of the 7 Diam. Variety. 


9 * 
— — 


— 


[Indexes o — of the Varieties of ( Curvature. 


020 19 2021122 
7, Va Va Va Va Val Var Va Var Var Var Var 


4015517019921 22.924 5 


92319241920 271929931 329341935937 
92019311933193419 399371939 9491942 94.3 
9371939194994 1194 3194-41945 9 


345 9461948 940 
is 
if DifDifDif[Dif[Dif DifDif DifDif 


e 
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NNNN NN 


Geese 


See 


GGG GMG 


88 
608er 
„J MH 
N n eee 
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rr 
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Tab. 7. For Stand. Casks of the 7 Diam. Variety. 
[ndexesof Indexes of the Varieties of Curvature. 
the 7 . 28 — 
Diam Var.] 1 2 6 819110111 
VPVar Valli Vie VadVarlVarlVar Var 
89 [394/8961898/900(g01 0319051907]908 10012 
9031905[907j908i9101g1 . 319151916[918{g19 
9130 140 150 17% 180202 1192 3192419261927 
922192 319241920,9271928193993119 3219331935 
| 
* Dif Dif DifDifDifDifDifDif Dif Dit 
76add 4 ] 4 4 I 4 3 3 32] 2 
Ea 08 x4. 31-20 1 
nnn enn 1:0: v1. 1 
ub e n 
oſſub 4 4 4 4 3] 3 2] 2 
8xjlubl 5] 5] 5] 5] 4 Yi 
82jlub] 7 7 66 6 5 51 4 
5 ub] 9 0 7 7 oO 5 5 
84/ſub| 11] ro] 10] gf of 8 a7 * 
Sfub| 12] 11] 10] 1 7 
80jlub| 12] 11] 10] 100 9 817 
87 ſſub] 13] 12] 11] 11] 1001 8 8 7 
88ſlub | 1 13 12] 12] 11] 1 8 8| 7 
89jſub | + 13] 12] 12] I1| 1 8 7 
goſſub; 14] 13] 12] 12] 11} 10] ro 9 8 7 
91jfub; 15] 14] 13] 13] 12} 11] 11) 1 
92jlub! 14] 13] 12] 12] 11] 10] 10} 9 7 
931ub! 14] 13] 12] 12] 111 10 10 8 8] 7 
9 ſub 13] 12] 11] 11] 10, 10 $ 8 7] 7 
95jſfub; 12] 11] 10] 10 9 9 8 A 76 
Heſub 1 8 7 6 51 5 
„ ub 7] 7] 6 5 5] 4 #4 
g8ffub] 5 5] 5] 5] A 4 3 3 
=—? 3 JJ 3. 2 2 2] 2 


| 
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Tab. 5. For Stand. Casks of the 7 Diam. Variety. 


* 


E 


4 Indexesoff Indexes of the Varieties of Curvature. 
[I 12113114115116117118 619120121 22 
n Var VaVa TVs Var Var Var VarVa Var Var] 
011 9740 577979525 221924 926928029937 
929 921923924262752993193293435937 
927 929030039 3393403637 939949942943 
1935 93519371939 949194 11943944 945:946[948/949] 
[Dif Dif DifDif Dif DifDif Dif Dif Dif Diff 
e 
I 
"78: 0-1 0-4 | 
- FS FN Do | 8 BN 3 (Or + ba 
ES Wo 2 29H RD. 9 TE. 
43344 4 | 7 of | 
3 AY n 1 
9 e 
C43 31 3 4712 
S443J34 2 i 1 
4:44. 4-4: -F-:.3 
71 05 5 4 YN. 4 Y_ 7 
"| 6 50 5] 4 3] J- 21 i 7 
, 7 a 9:03 3 " 85. 
5 7 6| © 51 4 AY 2-1-4 
7 - 5 S433] 24 i 2 
/ 7 VVT 
E 
b 4 4 44 3 3 2] 2] i| 1 
5 90er 51 4 4 3 3 t 1 
' ub! 4 3 3] „ 2] 2] | | uf | 
$ Y XX. 2 2 2j 1 I I I 
' | 1 j 1 1 
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Tab. 8. For Stand. Casks of the 8 Diam. Variety. 


—_ 


Indexes off 


111 


Indexes of the Varieties of Curvature. 


2 5 [2 
1am Var. 
eee IFAER Va 
3203203 493403537038 
411942194 319441945194 0194 
5119511952195 39539541955 | 
| 
Dif DifDif DifDif Dif Dif[Dif Dif DifDif 
2| 2 2| 2 2 2 21 1 1 
c 7 TR OY 
9.4 4 dd 3 3 
| C5 4 3 
8171445 5 4 
T1323 1 4 
g N 7 7 ed) & 5] 5] 4 
1991149454 
g | 8 7 7 & 6 5] 5] 4 
AA 413] 71 71] 6 5 5 
o | 5 71] 71] 6] © 5] 5 
TA g 4 4444 
8 7] 71 & 6 5 5| 5 4 
8 7] 7 & © 51-5 4 
SA1qqq A455 4 4 
SAAqTIA 5 5; 4 4 
dC 0 a ga 9:4 4:44 3 
$.51-51-5] 44 4 4 4-3 3 
21121 
44 3 A 2 
3 r 9 
44444477 
3 F 
1 2 e 1 
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Tab. 8. For Stand. Casks of the 8 Diam. Variety. 
| Indexes of Indexes of the Varieties of Curvature. 
— he 8 | — — | 
II Diam Var.) 1211314 15 1611711819 20121 22 0 
ſar | V Var Ss Var Vaſbar Var Va VarVar Var li 
42 93 47048049950 952 9539541955 ; 
by: 94 954955 bathe 958959 9500955 | 
58 95 9611961196219631964 965 gb 96596696 907 4 
"wy 1 
tlie | 14. 
if 8. DifſDif Dif[DifſDif Dif Dif Dif Dit ; 
I SRO 21 3x3 21 11. 31-2 1 
7 2 x. 1 2 21 4 | 1 
3 Zadd . 0-34 431-4 1 
3 4jadd, JJ 2] 2 2] 2 x 47 {| 11 
4 5ſadd 3 i 11 
4 add. r i 
4 add 4 4 3 3 44 2 2 | | | T6 
— 0 add 44 4 1 2 1 Wl 
4 add 4 4 3] 3 2] 2 2 | | 1 
| 
5 rojadd! 5] 4 3 3] 2] 2 I _ $41 
5 ix|add} 5] 4 11414421414 WW 
5 12jadd;, 5} 4 TI x 2X a | 1 Fa 
\ gad 4 3 2 A „ 60 
0 14jadd 4 1 2 ri | 4110 
| I5jadd; 4 23 SL 0 3 nx 2 4 10 
l I 6jadd' 4 3 a 2 a 1:31. 4 wall 
17 add 3 © BY © ar 1 1 1 ö 1 
| Saad 3 J J 2 2] 1] x 1 Til 
| Igjadd; 2] 2} 2] 1 2 1] Inf 1 | 1 
z0ſadd 2] 2] 2] I 1 1 vs 
211|addi If II II II 1I 1 4 | 
22|addj if 1 1 x 2] 2 | 97 
23 1 
| 24 ſub 1 | ' | 
2:\ſab! if e 1 || 
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| Tab. 8. For Stand. Casks of the 8 Diam. Variety. 
Indexes of Indexes of the Varicties of Curvature. 
Ithe 8 — a — 
Diam Var. 1231415 6 819 11011 
Var Van Var VulVarlVar Var|Var|Var Var 
932193293319 34[93519 37193819 391940[94-1 942 
_ [94114294319441945[1940[947194319491959 951 
951951195295 395 395419551959957[957 956 
DifDif DifDif Dif Dif DifDif Dif Dif Dif] 
1 141141 
'4 4 4] 4 31 „ 
4 4 4 4 ä a 2 
= 3 3 I a 3, 
9 6 5 5 i 4 
8 ng 0 140 
7 of 5] 5] 4 
8 8 0 6] 5s] 5 
10} 9, 9 a 7 6 + 8 
110 10, 100 9 | 7 6| © 
110 10, Io} 9 A 6 7 7.6 
11] 10 10] 9 8| 8 7 7 6 
12] 11; 10] 1 o 8 8 7 7 
12] I1] 100 1 7 
12] I1j 10] 1 8 8 1 
11 10] 10] 9 a.) 71 7 © © 
I1] 10] 10] 9 8] & 7| 7 6 
10] 9] 90 1 1.9 A 9 5 
10] of of 8 171 T4935 
a. 6: R- 7 CI 6 5 
6 of 5]. 5 5} 4 4| 3 
6 bl 5 5 5] 4 4 3 
4] 4 4] 4 1 7 2 
1 S 2 & W-8#:3 
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d | Tab. 8. For Stand. Casks of the 8Diam. Variety. 


dexes 4 Indexes of the Varieties of Curvature, 

the 8 — 

Diam Var.] 12| 13114115 1661718 194 20, 21 ,22 
Var|Var|Var Var Var Va Vai vs Var Var|Var 


93 [9441945 249047 9459499599521953195 955 
94 19521952195 31954 955!95019571958 89005 


95 _1959}96c1961196199621903196419651g6 519661967 
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Tab. 8. For Stand. Casks of the 8 Diam. Variety. 


. wu 


— — 


Indexes off Indexes of the Varieties of Curvature. 
e 8 - 

5 iam Var. I | 2 4\ 516 8 10111 

e ee eee ver 


32032033034 35%3 7380390409442 
411942194 3944194 5194 £194 7194194995019 51 
521953195 31954195519501957;957195 


if] Dif[Dif[Dif]Dif}Dif|Dif 


=. 
— 
E 
mh 
& 
— 


2] 2 11 1 
4 4 | 2 
5 5 + 
: 5 5 - 
7 
8 7 5 
8 7 2] 
I 9 8 7 © 
100 9 8 7 
TO} 10 9 17 
10] 10 9 a 7 
101 10 8 1 
100 9 7 © 
100 9 8 6 
I 8 7 © 
9 7 5 
8 7 6 3 
8 7 6 54 5 
7 6 5 4 
5 5] 5 al 4 
W--3 4 3] 24 
4 3 1 2 
4 Wh! 2 
2 2 11 1 
2 2 11 1 
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Tab. 8. For Stand. Casks of the 8 Diam. TOY 


Indexes o 


of Indexes of the Variete of Curvature. 


the 8 
Danvd:. 12] 13]14| 15] 16 


Va Var Va — VarlV 


if|Dif[Dif;Dif 


eg. 


2 — 


2828 


>> —— rere 


5 
5 
5 
5 
5 
5 
5 
5 
4 
3 
3 
2 
2 
2 
I 
1 


rr eee 


f 
2 
2 
2 
2 
1 
1 


| 


14 18; 19120 2122 
at Varl Va Var IF ar 
70% 319541955 
50957195 32%“ 
98388405 90519661967] 
Dif Dif if[Dif 
1 „ 
1 1 1 1 
1 1 1 
= I 1 
5 1 
e 
e 
3 1 
1 
SD oh ons Il 
Ro 0% BS on 
os © 9. 
 E © Mn on 
r 
r 
4 2 2| 1 1 
„ 
e 
n | 
e | 
a 1 xn 1 0 fÞ 
89 ( EG. 1 I 
I I I 1 
1 | 
1 1 


Q 


— 1 . "x = 
— — — —_ —_— — — 
. — i nn 
— — — — c 
— — — — — - — 

— — —— f EET 


— —_— _ — — 

— — ——-— 

— 4 = a. — — — 

TIE — 
= Þ 4 — 3 — 
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d 
: ö 
19 
* 
+, i 
n : 
* lj 
[ 
l i 
LT 
411TH 
j | 
, 1 
14 
1 
in 
- ji 
: 
'T 
i 
| 7 
: 
l 
7 
* 
1% 
10 
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a 4.4. 


Tab. 8. For Stand, Casks of the 8 Diam. Variety. 


— 


— 


— Oe 


— 


Indexes of Indexes of the Varieties of Curvature. | 
he * | 
Diam Var. 10 11 
valvaly, Va TOTO Var 
93 [932p32933Þ343537193903904 41042 
94 [941194294 45 40947149049 59.951 
95 [9511951952195 3195 9541232195291957 37195 
Heigh | | | 
}f the | 
14 Dif DifDifDif DifDif DifDif DifDif Dit 
76add| 1 10 1 11 
70 ſub 2a 2 2} 2 2 SS GS 
gſub NA 2:8 M20 I! If 2 1 
oſſub 4 4 4 3 
57 b 7 44 4 3 
82 ſub] 5 5 s| 5 4 
ſub 6 | 4 
4 ſub 91 7 5 
ſub] 8 7 7 6 6 5 
ſub] 3 7| 7 5] 5 
7jfubl 8 7] 7 5 4 
ſub] 100 9! 9g 8 
ſub] 100 9 8] 8 6 
goſſub] 10 9] of 8} 8 6] 6 
9 iſſub 8| 80 7 66 5 4 
92jub 8 7 7 5 5] 4 
g3þub 8 8] 7] 7 5 $| 4 
gaſub a 7 5 4 
g95fub| 8 7] 7 5 
9oſſub 3 4 
97 ub 5 5 5 5 4 
tub] 3} J 3] 2] 2 2 2] 1 
g9ifubl 2] 2] 2! 2| 2 1 
1 " 00 "FM 9. 
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Tab. 8. For Stand. Casks of the 8 Diam. Variety. 


ö Indexes of the Varieties of Curvature. 


— 


I71 


| 


e 


20121 


Var Va Var | 
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95 | 
6 * 
66 967 


93 945194619471948194919591952 95300 
94 6525295354555 9876555595 
280% % f e 58 259 
75 | 
f the 
Seg- DifDif[DifDif[DitDifſDif[Dif Dif 
76 add x 
Jud T1 1 1 9 4 
gffub| II x Tf If II 7 
80 ub nnn 7 ee 
S iſſub] 2] 2} 2} If 1} II II I 
8 Aſub h eee 
8 aſub] 3) 11 
8alſſub! 4 353 21 11 1 
5 3} 2] 2 A 1 1 
31 21 2 . 1 
2 2] 1 1 
5 3 ] 2 I 
5 £ BY I 
I 34% 2 x 
4 4 124 A1 
11 
2-20 NY 0 
4] 3 YI - 2: 0 x 
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172 The METHOD of 
| EXAMPLE I. 


There is a Cask whoſe Length is 5o Inches, Content 
182 Gallons, and the wet 18 Inches. The Bung Dia- 
meter is 36 Inches, and the Head Diameter 28. Re- 
quired the Quantity of Liquor in the Cask. 

Firſt, The Head Diam. being divided by the Bung 
Diam. gives .78, which, by comparing it with the Num- 
bers at the Top of the Table of Segments for Spheroids 
ſtanding, will be found to be an Index of the fourth dia- 
metrical Variety ; and the wet Inches being divided by 
the Length, quotes .360 for the tabular Height of the 
Segment, againſt which, in the Column tor the 4th Var. 
is the Seg. 3406. | 

Secondly, The Content being divided by the circum- 
ſcribing Cylinder, quotes .826, and this being compared 
with the Numbers (or Indexes of the Varieties of Cur- 
vature) ſtanding againſt (78) the Index of the diam. Var. 
at the Top of the fourth Fable of Differences, the neareſt 
to it in that Line (viz. 827) is found in the Column for 
the gth Var. therefore the Cask is of the gth Variety of 
Curvature ; and the Difference againſt (36) the tabular 
Height of the Segment in the Col. for the gthVar. is. 35, 
which being ſo many ten thouſandth Parts of the whole 
Content, is to be underſtood thus .0035 ; and, as the 
Table directs, is to be ſubſtracted from the ſpheroidical 
Segment. 


Therefore from . , . 3406 
Taking . . . . 0035 
There will remain the true Segment . «3371 
Content : : hs X 182 
| 6742 
26968 
3371 
Quantity of Liquor in the Cask . 61.3522 


Note, The circumſeribing Cylinder is found by mul- 
tiplying the Area of the Bung Circle by the Length. 
| * E 


- 
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EXAMPLE IL 


There is a Cask whoſe Length is 5x, Content 189, 
and wet Inches 21.4. The Bung Diam. being 35, and 
Head Diam. 30. 1. Required the Quantity of Liquor in 
the Cask. 

Proceeding here as in the laſt Example, we ſhall find 
the Cask to be of the 6th diametrical Var. and of the 
11th Var. of Curvature. And the wet Inches being di- 
vided by the Length, will give 420 for the tabular 
Height of the Segment in the ſegmental Table, and 42 
= the tabular Height of the Segment in the differential 

able. | | ' W 

Therefore the ſpheroidical Segment of the 6th 6 
Var. againſt 420, is per Table for ſtanding Casks J 5 


ed, againſt 42, in the Col. for the 1th Var, 7 


And the Exceſs, or Difference to be Var, por - 
15 


diff. Table 6, is „ . ew! fo 
True Segment . . "a 
Content 3 3 P 189 
30999 
32888 
| 4111 
Quantity of Liquor in the Cask . 77-6979 


EXAMPLE III. 


Let there be a Cask in the Form of the middle 
Fruſtum of two parabolic Conoids, whoſe Length is 
0.2, Content 225.24, and the wet Inches 54.3. The 
ung Diam. being 38.4, and the Head Diam. 28.8. 
Required the Quantity of Liquor in the Cask. 
3d diam. Var. 
2d Var. of Curvature, 
Wet divided by the Length gives. 772. 


Spheroidical 
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Spheroidical Seg. of the 3d Var. againſt 772, is boot 
Defect, or Difference to be added, of the 2d 
Var. Tab. 3- againſt 775 is * . 


True Segment . "R157 - 80% 


Content . » EPL 225,24 
| Segment > » . 807 


Quant. of Liquor in the Cask , 181.76868 
EXAMPLE IV. 
Let there be a Cask in the Form of the middle 
Fruſtum of two Cones, whoſe Length is 40, Content 
80.6, and wet 10. The Bung Diam. 32, Head Diam. 
21. * Required the Quantity ot Liquor in the Cask. 
iſ diam. Var. 
iſt Var. of Curvature. 


Wet divided by the Length. 250 
Againſt 250, in the iſt — of ſpher. 


Segments ſtanding, is 2077 
Againſt 25, in the iſt Column of Differences, ; 66 
Table I. is . 8 5 
True Segment . . 2011 
Content . . . 80.6 
12060 
I60880 
Quantity of Liquor in the Cask .  16.20806 


The Ullage of a Cask, which is the Fruſtum of a 
Cone ſtanding upon its leſſer Bale, is found after the 
ſame Manner, obſerving to divide the wet Inches by 

twice the Length, and to multiply the reſulting Segment 
by twice the Content. 


E X- 
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EXAMPLE V. 


There is a Cask in the Form of the middle Fruſtum 
of two parabolic Conoids, whoſe Length is 70 Inches, 
and Content 272 Wine Gallons, the Bung Diam. being 
38 Inches, and Head Diam. 29. Ir is required to find 
the Contents at every Inch of the Length. 

The Head Diam. divided by the Bung Diam. quotes 
.76. Therefore take the Segments of the 3d Var: from 
the Table for Spheroids ſtanding, and correct them by 
the Differences of the 2d Var. in the 3d differential 


—_ „ kad 9 
. 


Table. | 
OPERATIONS. 
| P 4 70)1.000(.014 | 
egment againſt x4 is L . . 
Difference (to be added) againſt 1, ies ", 
True Seg. G . . : 
Content of the Cas . , 12 
| 5 
3 
198 
Content at 1 Inch deep . 3 2.6928 
— 
70) a. ooo. oa 
Segment againſt 29 is . . .0199 
Difference againſt 3 (to be added) is A 15 
True Seg. . — * 0214 
272 
— — 
4 
14 
428 
Content at 2 Inches . . ; 5. 8208 


And by proceeding in the ſame Manner at every Inch, 
the following Table will be obtained. | 
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Wet in 8 8 
——|Spheroid| Diff. | True ant. 
Inch +routy — 2 Var. 2 for 8 the . 
ow | — 3d Var. | 3 Tab. theCask. Cask. 
I 144 +0094 5] .0099 2.7 69 
2 291 0199 15] .0214 5.8 68 
3 43] -0302] 17] 0319 8.7] 67 
4 57] -0408] 20] .0428] 11.60] 66 
5 711 „051 22] . 05391 14.7 65 
5 86] „06380 21] . 0559 17.9] 64 
ö 7 100] .0754] 21] .0775 . 63 
1144 0874] 19] 0893] 24.3] 62 
9 129 1005 15] 1020 27.7] 61 
10 1434 1131 121 1143 31.1 60 
11 157 1260] 6 1266] 34.44 5 
12 1711 1391 24 .1393] 37-9] 5 
13 1860 15355 6] 1529] 41.6] 57 
14 200 .1672] 10] .1662] 45.2 $6 
1 2144 +1811] 14] 1797] 48.9 55 
I 228] .1953] 23] .1930] 52.5 54 
17 243] 2107] 27] . 2080] 56.6 53 
18 257] 2253 35] 2218] 60.3 52 
19 271] 2402] 40] . 2362] 64.2 51 
20 286 2562] 48] 2514] 68.4 56 
21 300] 271 511 .2662] 72.44 4 
22 3144 +28 53 28131 76.5 4 
23 3281 .3021] $59] 2962] 80.6 47 
24 343] 3188] 60 .3128] 85.11 46 
25 357] 3346] 63] 32830 89.3] 45 
26 371 -3504| 64] .3440] 93:6] 44 
2 386] .3075] 62 .3613] 98.3] 43 
2 400] .3836] 61] 3775 102.7 42 
29 414] 3997] 58 3030 107.1 41 
30 428] 4160] 52] 4108, 111.7] 40 
31 443] +4334] 47] 4287 116.60] 39 
32 | 457| -4497] 35 4 121.4] 38 
33 471] 4661] 28] 4633 126. 37 
34 486] 4836] 7 4829 131.3] 36 
35 500 5000 5000 136 35 
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* 


| Inches, C Sony | | Roe 
36 140.7 34 
37 146. 33 
38 150.6 32 
39 155-4 31 
40 1060.3 30 
41 164.9 2 
42 169-3 2 
43 173˙7 27 
44 178.4 | 26 
A5 182.7 25 
46 186.9 24 
4 191.4 23 
4 195 22 

199. 21 

| = 203-6 20 - 

| 51 207.8 1 
52 211.7 I 
53 | 215.4 17 
54 219.5 16 
5 220.8 14 
5 230.4 13 
5 234.1 12 
59 237.0 11 
60 240.9 10 
61 2443 g 
* 247+7 | 

3 250.9 2 5 
64 254.1 6 
B 5 
66 260.4 4 
67 | 2563.3 I 
68 2066.2 2 
69 269.3 | 4930 
70 272. oy 
A a 
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Note, The ſpheroidical Segments for the firſt 12 
Inches being erroneous in point of Defect, as is evident 
by the differential Table, the Differences for thoſe Inches 
are added thereto ; and being erroneous in point of Ex- 


ceſs for the other Inches, the Differences afterwards are 
ſubſtracted. 


Note alſo, That 1 Inch in Depth being equal to 14 
thouſandth Parts of the Length nearly, (and the Tables 
of Differences being calculated only to every hundredth 
Part of the Length) I take the Segment which ſtands 
againſt 14, and the Difference which ſtands againſt x, in 
the reſpective Tables for the 1ſt Inch. Two Inches in 
Depth being equal to 29 thouſandth or 3 hundredth Parts 
of the Length nearly, for two Inches I take the Segment 
ſtanding againſt 29, and the Difference ſtanding againſt 
3. For 3 Inches i take the Segment ſtanding againſt 43. 
and the Difference ſtanding againſt 4. For 4 Inches I 
take the Segment ſtanding againſt 57, and the Difference 
ſtanding againſt 6; 57 thouſandth Parts being nearly 
equal to 6 hundredth Parts And ſo on. 


If the Heads ſhould be unequal, and it is a ſtanding 
Cask, divide the wet Inches by twice the Diſtance of the 
leſſer Head from the Bung, and the Quotient will be the 
tabular Height of the Segment; and the leſſer Head 
Diam. being divided by the Bung Diam. the Quotient 
will be the Index of the diam. Var. which being ſought 
at the Top of the Table of Segments for ſtanding Casks, 
the Place or Col. in which it is found, will ſhew the 
Var. of the Segment, which being taken oppoſite to the 
tabular Height, and multiplied by twice that Part of the 
Content contained between the leſſer Head and Bung, 
will give the Content of the Ullage. But the Cask not 
being ſpheroidical, and it ſhould be thought neceſſary to 
correct the Segment, if you divide that Part of the Con- 
tent contained between the leſſer Head and Bung by its 
circumſcribing Cylinder, the Quotient will be the Index 
of the Variety of Curvature, which being ſought at the 
Top of the reſpective Table of Differences, in the yr 

ine 
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Line or Row with the Index of the diam. Var. the Place 
or Col., in which it (or the neareſt Number to it) is 
found, will ſhew the Var. of the Difference. 


If the Heads ſhould be unequal, and it is a lying Cask, 
divide the leſſer Head Diam. by the Bung Diam. and the 
Quotient will be the Index of the diam. Var. of the Part 
contained between the leſſer Head and Bung; and the 
greater Head Diam. being divided by the Bung Diam. 
the Quotient will be the Index of the diam. Var. of the 
Part contained between the greater Head and Bung. 
Divide the wet Inches by the Bung Diam. and the Quo- 
tient will be the tabular Height. Let the Segment ſtand- 
ing againſt the tabular Height, whoſe Var. is determined 
by the Place of the leſſer Index found at the Top of the 
Table of Segments for lying Casks, be multiplied by that 
Part of the Content contained between the leſſer Head 
and Bung ; and let the Segment ſtanding againſt the ta- 
bular Height, whoſe Var. is determined, in like manner, 
by the greater Index, be multiplied by that Part of the 
Content contained between the greater Head and Bung. 
Add the two Products together, and the Sum will be the 
Content of the Ullage. 


I have ſuppoſed the Bung to be at the broadeſt, or 
moſt bulging Part of the Cask ; if it ſhould happen 
otherwiſe, the Diameter at the broadeſt Part muſt be 
found and uſed inſtead of the Bung Diam. and if it is a 
lying Cask, half the Difference between the ſaid Dia- 
meters muſt be added to the wet Inches. 


And now having explained and illuſtrated the Uſe 
of the foregoing Tables of Segments and Differences, 
by a ſufficient Number of N in Ullaging and 
Inching all Sorts of cloſe Casks, I ſhall proceed to il- 
luſtrate the ſame, in Inching all Kind of open Utenſils, 
by conceiving them to be Segments or Parts of Casks. 
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EXAMPLE I. 


Let it be required to inch the Tun A B CD, whoſe 


eateſt Bulge is at P P, the Diſtance of the greateſt 
Pulge from the Top 15 Inches, and its Diſtance from 


the Bottom 21 Inches. The Diameter at Top 83, at 


PP 89, and at the Bottom 80. The Content of the 
Part ABPP 323 Ale Gallons, and the Content of the 
Part CDPP 438. 


C - * D 


This Tun being conſidered as the Segment or Part of 
a Cask whoſe Bung Diam. is (89) PP, Head Diam. 
(80) C D, Length twice 21 or 42, and Content twice 
435 or 876 ; and a Table of the Contents being made 
or ſuch a Cask to 36 Inches, we ſhall have a Table ex- 
JG the Contents at every Inch for the propoſed 
Tun. Wo | 
Thus, the Diam. C D divided by the Diam. PP, 
quotes .yo, which is an Index of the 7th diam. Var. 
thcrefore I take the ſpheroidical Segments of the 7th 
Variety. And twice the Content of CDPP, viz. 876, 
being divided by the Cylinder whoſe Diam. is PP, and 
Altitude 42. dig. by 926.55, quotes .q45 ; and compar- 
ing this with the Indexes of the Variety of Curvature 
ſtinging againſt (yo the Index of the diam. Var. at the 
Top of the 5th Table ct Differences, I find that in the 


Column for the 22d Variety to be no more than 937, 
which 


oa FA AM 
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which ſhews, that the Tun is more curved than the 
Spheroid ; but the Index of the 17th Var. of Curvature, 
vi. 929, being as much leſs than 937 28 945 exceeds it, 
I take the Diffarences of the 17th Var. and when the 
Table directs the Differences to be added to the ſphe- 


roidical Segments, I ſubſtract them, and when it directs 


them to be ſubſtracted I add them. 


OPERATIONS 


42)1.00(.024 nearly. 


Segment of the 9th Var - againſt 24, in the} 210 
Table for Spheroids ſtanding, is 

Difference of the 17th Variety, Table 7. 5 5 
againſt 2, 18 - . . * 0 » . | 


Content at x Inch deep +» +» ©» 18.3084 


42)2.000(.048 nearly. 


Segment againſt 48 1s 1 . 0424 
Difference againſt 5 ies 3 


Content at 2 Inches 3 36.8796 


1 
1 
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42)3-000(.07x 


Segment againſt 71 is b 0633 
Difference i 7 18 „ 3 


0630 
876 
3780 
| 4410 
| 5040 


G 1 :o & 5.5 55.1880 


In like Manner all the reſt of the Contents may be 
found ; but as I obſerve the Differences are very ſmall, 
and the Omiſſion of them can never produce an Error of 
Half a Gallon, I have diſregarded them in making the 
following Table of the 'Tun. 


Wet 


WW. 0 WY NF 5. GO 


* 


ULLAGING and INCHiNG. 182 


Wet in 


Con- 


| Wer in| roooth _ _ in Sm 2 2 
Inches. | Parts : — nches. 
of 42. 7Var. ons. B F G 
I 23.8 0210 18.4 2, 1.4 35 
2 47-6 | -0424 | 37-1 1 | 3-7; 34 
3 71-4 | -0033 | 55-4 | 11 2:44] 33 
4 95.2.0850 | 75. 2 | 7. 32 
5 | 119. |-1082| 948 |.2] 3 1-3] 31 
6 142.8 | -1312 | 114-9 | 3 17.8 30 
7 166.6 [1545 [ 135.3 | 3! 3 7. 2 
8 I90.4 | -I771 | 155.1 | 4 of" 2 
9 214-2 | -2010 [176.1 | 5 doo | Wh, + 
10 | 238. 2252 [197.3 | f 3;1-B] 26 
II 261.8 | -2496 | 218.6 1,6.1] 25 
I2 285.6 | -2742 | 240.2 | 7 [2-2 24 
I 3 309.4 | +2950 | 261. Hi 23 
JT 
15 357. [3481 [ 304.9 3' 7-4] 21 
16 380.8 | +3734 | 327.1 9 UL 20 
4 04.6 | -3988 | 349.3 |19, 110.8] 19 
404 3 Ba 
I 428.4 | -4232 | 370.7 [1 315-7] 18 
19 452-2 | +4487 | 393.1 [1 22.1 17 
2.0 6. 474 [415.6 |! [7.6 I6 
47 4 
21 500 5000 438. 12 3 45] 15 
22 13 262 14 
23 "4 | 9 13 
24 14 333 I2 
25 151 18.2 11 
I 4.9] 10 
27 16] 31.6 9 
28 I I|6.6 
2 I 
2 | 18] 2 es 4 
S$#-.-1 19] 12.9 5 
JS. 1 19; 317-2] 4 
> xl 6 3 
3 210 0% = 
3 — 1 0 
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The Difference of the Contents at 20 and 21 Inches, 


being added to the Content at 21 Inches, gives the Con- 


tent at 22 Inches; and the Difference. of the Contents 
at 19 and 21 Inches, being added to the Content at 21 
Inches, gives the Content at 23 Inches, and fo on to the 
End. Or, if you ſubſtract the Content at 20 Inches 


from twice the Content at 21 Inches, the Remainder 
will de the Content at 22 Inches; and if you ſubſtract 
the Content at 19 Inches from twice the Content at 21 


Inches, the Remainder will be the Content at 23 Inches; 
alſo if you ſubſtract the Content at 18 Inches from twice 
the Content at 21 Inches, the Remainder will be the 
Content at 24 Inches; and ſo on. 


EXAMPLE II. 


Let AB CD repreſent a Still, whoſe Dimenſions are 
as under, and let it be required to inch the ſame. 


The Diameter A B is 21 Inches. 
EE 45,5 4 
4 5 where it bulges moſt, 47,6 


Altitude LK 73 


K H 35.5 
HO 20.5 


Content 
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Content of the Top ABEE 31.6 Wine Gallons. 
Middle EEFF 265. 
To cover the Crown 78 


For the middle Part. 


FF divided by PP gives. 92. 

And the Content of the Part PPFF, which is 151 
Gallons, being divided by the Content of its circum- 
ſcribing Cylinder, whoſe Baſe is PP, and Altitude OH, 
that is, by 158, gives .955. The firſt of theſe Quotients 
ſhews, that the Segments are to be taken out of the 7th 
Col. and the laſt (being nearly equal to the Index of the 
Variety of Curvature for the Spheroid, which is 949) 
that they need no Correction. Which being premiſed, 
I divide Unity by (41) twice OH, and ſet down the 
Quot. againſt 1. The double of this Quot. I ſet down 
againſt 2, and ſo on, as in the laſt Example; and multi- 
ply the correſponding ſpheroidical Segments into (302) 
twice PPFF. And to the Contents thus found I add 
8 (7.5) the Quantity required to cover the 

rown. | 


Having compleated- the middle Part EEFF, I next 
proceed to inch the Top, or what is generally called the 
globular Part ABEE, which, on the Suppoſition of its 
being the Half of a Cask, whoſe Head Diam. is AP, 
Bung Diam. EE, Length twice KL, and Content twice 
that of ABEE, is done in the following Manner. 

The Diam. AB divided by the Diam- EE gives .46, 
which being leſs than (67) the leaſt Index of diam. Var. 
in the Tables ; and 88, which exceeds 67 as much as 
67 exceeds 46, being an Index of the 6th diam. Var. 
that I may obtain the true Segments nearly, to the Seg- 
ments of the 1ſt Var. corrected by the iſt differential 
Table, I add the Differences between them and the 
Segments of the 6th Var. corrected by the 6th differen- 
tial Table. And the Content of ABEL being divided 
by its circumſcribing Cylinder, the Quotient will be 
015 nearly; which ſhews, that the Top Part is ncariy 
conoidical, the Index of the Var. of Curyature for the 

| | B b | Concid 


: 
| 
| 
| 
[ 
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Conoid being (in this Caſe) 606 ; whence the Segments 
above mentioned are to be corrected by the Differences 
of the 2d Var, in the Tables above-mentioned. This 
being premiſed, for the Content at 1 Inch from the 
greater Baſe, I divide Unity by (14.6) twice KL, and to 
the Quotient add .500, alſo from the correſponding Seg- 
ment (found as above) I deduct .5000 ; the Remainder 
being multiplied by twice the Content of ABEE will 
give the Content at 1 Inch. For the Content at 2 Inches 
I divide 2 by 14.6, and proceed as before. And ſo on. 


OPERATIONS: 


14.6) 1.000(.068 
add .500 


568 
Againſt 568 in 1ſt Col. ot deg. is . 5831 In 6th Col. 5744 


Againſt 57 in the 2d Col. of iſt 
Tab. of Differences is : 75 In Tab. 6 25 


Corrected Seg. of the 1ſt Var. .5906 5769 
Cor. Seg. of the 6th Var. ſubſt. 5769 | 
Difference — — 137 
Cor. Seg. of the 1ſt Var. add 5906 
Sum — — 6043 
Deduct. — — 5000 


True Seg. nearly for one Inch . 1043 
Twice the Content of — Gn. 
mult. by 3. 


Content at 1 Inch deep 6.59176 


— — — 


O Ede 99 99 982 
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14-6)2(.137 
500 


63 | , 
Againſt 637 in iſt Col. of Seg. is .6655 In 6thCol. 6407 
Diff. per it Tab. — 96 P. Tab. 6. 28 


Cor. Seg. of the 1ſt Var. 5551 50 
Cor. Seg. af the 6th Var. ſubſt. 6519 | "OP 
Cor. Seg. of the 1ſt Var. add 6751 
Sum — IS 6983 
Deduct — 5000 
True Seg. at 2 Inches 0 1983 
Multip!y by — 63.2 
Content at 2 Inches 5 12.5326 
14.6) 3(.205 | 
„ 
705 
7434 
A 1 
75¹ 
7231 
0280 
7511 
7791 f 
. 5000 
2791 
63.2 


Content at 3 Inches 17.639 12 
Bb 2 


5 34. <a> === 2.2. a 
— - — 
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Content at 4 Inches 22.1 5792 


I 


14.6)5.(-342 
500 


Content at 5 Inches 25.772906 


— ** * 
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14-6)6(.411 
500 
911 | 
| 4 9230 
a I I7 
— * 
9391 9219 
9219 
0072 
9391 
9463 
5 
4463 
63.2 
Content at 6 Inches 28.20616 
£4.6)7.(-479 1 
979 1 
9879 9828 1 
11 7 | | 
9868 9821 1 
—— i | 
-9915 | 
5 1 
— 1 
4915 ll 
IS. . q 
bd - Js l 
— . — 1 ö 
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By the Table of Indexes further on, it will appear, 


The METHOD 


that the Top Part of the Still comes neareſt to the 3d 
Variety of Curvature ; and therefore, if the Differences 


of the 3d Var. had been taken, the Contents would have 
been found fomething nearer the Truth. 


A TABLE for the whole STILL. 


* 


Wet expreſſed 
in 
roooth | 

Inches. Parts 
of 42. 

I 24.4 
2 48.8 
3 73˙2 
4 | 97-6 
5 122. o 
6 | 146.4 
7 | 170.8 
8 | 195.2 
9 | 219.6 
10 | 244. 
11 | 2608.4 
12 | 292.8 
13 289-2 
14 | 341-6 
15 | 366. 
ib | 390. 
I7 | 414. 
18 | 439.2 
19 423-0 
20 | 488. 
21 | $12.4 
22 | 5396.8 
23 | 501.2 
24 | 585.6 
25 


I OE IEC 
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— — 


* — K 


Wet expreſſed Content 
in | Seg- of the N. 
Toooth | ments middle hy Ts 1 
Inches. 7Var Part | Sein. | 
| (of 42. E 
26 634.4 6424 194. | 201.5 
27 658.8 6687 | 201.9 | 209.44 
28 683.2 6937 209.5 | 217. 
29 |707.6 {| .7196 217.3 224.8 
30 732. 7443 224.0 232.3 
31 750-4 7688 232.2 | 239.7 
32 7 0.8 7940 239.8 247-3 | 
33 05.2 8180 247. 254.5 6 
34 829.6 | 8426 264-8 „ | 
35 | 854. 8559 261.5 209. i 
36 | 2758 | iſ 
37 | - | j 
38 N 287.5 | | 
39 £923 1 
40 296.4 4 
41 | 299-4 | | 
42 wel | 
42.8 | 
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EXAMPLE II. 2 


Let ABCD repreſent a Copper, broadeſt at the Top, 
whoſe Depth, om the To the Vertex of che 
Crown is 85 Inches, the Diameter at G 11 5.7, the Dia- 
meter at H 110.5, the Content of AB pp 1289 Gallons, 
and the Liquor required to cover the Crown 28. 


(E: . 


—.— S , 
Be: | 
—95 


* 


. 
C 
* 
* 


The Diameter of the leſſer Baſe divided by the Dia- 
meter of the greater Baſe, that is, 110.5 divided by 
115.7 is. 95. (8th Variety Diam.) 

And the Content of the Part ABpp being divided by 
its circumſcribing Cylinder, gives. 960. (13thVar. of 
Curvature.) | 

The former of theſe Quotients ſhews, that the Seg- 
ments are to be taken out of the 8th Col. of Segments ; 
and the latter, that the Segments are to be corrected by 
the 13th Column of Pifferences; but theſe being ſmall 
in the th Table, may be omitted. Wherefore, if the 
ſeveral Depths or wet Inches are divided by(72) twice the 
Depth from the Jop to the Vertex of the Crown, and 
the correſponding ſpher. Segments are multiplied into 

2578) twice the Content of AB pp ; and to the reſulting 
cntents the Quantity required to cover the Crown, 
viz. 28, be continually added, we ſhall have the follow - 
e 3 
Wet 


e 


FW 
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Seg- 
ments. 
8 Var. 


0129 


0259 
039 
0522 


0645 


Contents 


091 
1048 
1184 
132 
1457 
1595 
«1724 | 
1863 
2002 
2142 
2283 
2424 
2566 
2708 
284 
2983 
3127 
327 
3414 
+3558 


7 | 


1289. 


in 
e 
IA? 
6.8 
100.5 
134.6 
166.3 
200. 8 0 
2.354 \ 
270.2 
305.2 
340. 
375.0 
411.2 
444-4 
480.3 
516.1 
552.2 
2 
24.9 
661.5 
698.1 


732.2 
10 
* 
880. 
917.3 
954-4 
992. | 

1029.1 
1063. 9 
1101.3 

1139. 
1176.3 
+ 5 / ey 
I251.4 


Contents 
In 

BF G 
3177 
1 37.3 

3 
3 37.1 
4 34.8 
5 315.3 
6 35.9 
5 310.7 
317+7 
IO o. 3 
TT}. 41:6 
{31132 
. 

14 [4. 
15 [6.7 
16 18.2 
I 2.1 
I 2.3 
19 112.6 
20 2.6 
21 O.I 
22 2.8 
23 3˙1 
24 2.9 
25 3.1 

27 
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EXAMPLE IV. 


Let ABCD repreſent a Tun, or other Utenſil, ſtand- 
ing upon its greater Baſe. The Diameter at Bottom is 
108 Inches, the Diameter at Top 93, the Depth Zo, 
and its Content 857 Gallons. 


The Diameter of the leſſer Baſe being divided by the 
Diameter of the greater Baſe gives .86 ; whence the Seg- 
ments are to be taken out of the 6th Column. And the 
Content of the Tun being divided by its circumſcribing 
Cylinder gives 979 nearly ; whence the Segments are to 
be corrected by the 6th Col. of Differences in the 6th 
Table. Now to every Depth add (30) the whole Depth 
of the Tun, and divide the Sums by (60) twice the Depth 
of the Tun; then from the correſponding ſpheroid. 
Segments corrected deduct .5000, and multiply the re- 
ſidual Segments into (1714) twice the Content of the 


'Tun. 
6th Var. Diam. * 
6th Var. of Curv. 


OPERATIONS. 


60)31.00(.517 nearly. 
Againſt 517 in the 6th Col. of Seg. is 5186 
Againſt 52, in the 6th Col, of Diff. 6th Tab. is 9 


veg. at x Inch 5 


Si 
[@3 
O 
— 
\O 
UW 


md ww mw WW AaNN  - vw 


1 © L 8 


A 
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60)32.00(.532. 
Segment againſt og 0 8 . 5361 
Difference ag inſt 53 is „ 5 . 12 


5373 
5000 
—ů—— 


Seg. at 2 Inches Gs © 917 0373 


In like manner all the other Segments are found, as 
exhibited in the following Table. 


. 
k 
I 
[ 
4 
! 
j 
i! 
b 
þ 
i 
4 


| 
4 
| 
b 
* 
| 
7 
N 


— 


— — D:—— 
— 
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Contents 
in 
1 


e, 
8888888 


Mm DD 8030 


ee — KR EE - - — 
— — 2 


TY SAS 


n OX ©OWwy © D 


mM = DW 


Dry 


Inches. 


W > © 


© = 0D W > nr Ora OO 
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EXAMPLE V. 


33 the Tun ABCD-be propaſed, whoſe Sldes are 
ſtreight, and Baſes elliptical. 
At the Top the Dimenſions are Tranſverſe Diameter 


65, Conjugate 60, Mean 62, 45. | 
At the Bottom Tranſverſe 110, Conjugate 100, Mean 


104, 88. 
Depth 125 and the Content 239. 


The mean Diameter of the upper. Baſe divided by the 
mean Diameter of the lower Baſe, gives. 60 nearly; but 
this not coming within the Limits of the Tables, amd 
the Index (67) at the Top of the 1ſt Col, of Seg. ex- 
ceeding 60 as much as*67 is exceeded by the Index (72) 
at the Top of the 3d Col. the Difference of the Segments 
in the iſt and 3d Columns, corrected by the Differences 
in the 1ſt Column of the 1ſt and 3d' differential Tables 
(becauſe the Sides are ſtreight) muſt be ſubſtracted from 
the corrected Segment of the iſt Col. This being pre- 


miſed, the following Operations will appear plain. 


Twice 
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Sy Depth of the Tun is 24, and 24)1.000(.042 
nearly, os 

veg. againſt 42 in 1ſt Col. is .0253 In Col. 2 . o 
Diff. againſt 4. in Col. 1. Tab. 1. is 24 in Tab. z 72 


Corrected Seg. of the 1ſt Var, 0277 N 2 18316 


Diff. of corrected Seg. ſubſt. 0039 * N 0277 


True Seg. for 1 Inch from Top . oa 38 Diff. 0039 
Twice the Content — 478 
1904 
r666 


Content at 1 Inch from Top 11. 3764 


2406.00.00 : 
Againſt 83 in 1ſt Col. of Seg. is 0544 In Col. 3.0614 
Diff. againſt 8. in Col. 1. Tab. 1. is . 28 Tab. 3 23 
0572 0637 
0065 0572 
Seg. for 2 Inches from the Top .0507 065 
Multiply by n 478 
Content at 2 Inches — 24.2346 


_ 24)3-000(.125 
Seg. againſt 125, in Col. 1. is .0881 Col. 3 . 0970 
Diff. againſt 13, per Col. 1. Tab.z. 13 Tab. 3. 18 


894 0988 
| . 0094 .0894 
seg. for 3 Inches from the Top . 800 +0094 


Multiply by — — 478 


Content — 38.24 


foi 
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2 24)4-000(.167 nearly. i 
Seg. againſt 167, per iſt and 3d Col .1254 +1354 | 
4 Diff. againſt 17, per 1 Col. of i 
2 iſt and 3d Tables 12 3 | 
hs — 3 i 
6 1242 1357 | 
«OI 15 1242 MN! 
7 Seg. for 4 Inches from rhe Top "_ 0115 q 
_ 47 i 
9 ' 
Content — 53-8706 | 
il 
After the ſame Manner all the other Contents are l 
found, as exhibited in the following Table. i 
Content , Content | 
5 4 | from the | from the . 
4 ; 1180 Bottom. g 
3 | 0 0 239. 12 
| I 11.4 227.6 II 
: — 24.2 214.8 10 
3 38.2 200.8 9 
4 53.9 185.1 8 
ö 5 0.8 168.2 7 
= bo.8 149.2 8 
5 110.3 128.7 5 
131.5 107.5 4 
9 156.1 82.9 3 
10 181.9 57.1 2 
T ITE 209.4 29.6 1 4 
1 12 239. | 0 0 


— _@©_@@_ 


The ſame Method will hold good in Inching ſuch 
Utenſils as have Square or rectangular Baſes, of which 
the following is an Inſtance. 


E x. 
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EXAMPLE VI. 


There is a Tun whoſe Ends are Rectangles. 

The Length of the Top is 68 Inches, Breadth 85, 
Mean 76, 2. | 

The Length of the Bottom 100, Breadth 80, Mean 
89,4. é 5 
Gy he Depth zo, and the Content 736, Ale Gallons. 
If you divide the mean Side (56.2 of the Top by the 
mean Side (89, 4) of the Bottom, the Quotient will be 
85. Wherefore the Segments muſt be taken out of the 
6th Col. and muſt be corrected by the Differences in the 
1ſt Col. of the 6th diff. Table, becauſe there is no Cur- 
vature in the Sides. _ 7 

This being premiſed, to the wet Inches add (30) the 
Depth of the 'Tun, and divide the Sum by (60) twice the 
Depth of the Tun ; from the correſponding Segment 
corrected deduct . 5000, and the Remainder multiplied 
into (1472) twice the Content of the 'Tun, will give the 
Content at the reſpective Depth. 


OPERATIONS. 
60)31.000(.5166 


Seg. againſt 517, in the bth Col. is — .5186 
Diff. againſt 52 in Col. 1. of Tab. 6. is —— 12 


Ded. 


5198 
5 
True Seg. for 1 Inch from the Bottom — 0198 
Multiply by | — 1472 

29.1456 


Content at 1 Inch from the Bottom 
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, 60)32.000(.53 
Beg. againſt 533 is * — 5361 
Difference againſt 53 is — 16 
8377 
5 
True Seg. for 2 Inches — 0377 
1472 
: ; — —— 
Content for 2 Inches — — 4944 


And after the ſame Manner are all the reſt of the Con- 
tents found, as in the following Table. 


Note, The ſpheroidical Segments muſt always be cor- 
reed by the Differences of the 1ſt Var. when there is no 
Curvature in the Sides. 


Wet Contents [Dry Wet CEN VAS 
[inches. in Gallons|I[nches. Inches. in GallongInches. 
I 29-1 29 | 16 420.5 14 
2 55-5 | 28 I7 | 444- I3 
3 839 | 27 18 | 467.9 | 12 
4 111.8 26 I9 491.9 114 
5 137.8 25 "Wi 514.6 10 
6 {| 165.1 24 21 538.2 9 | 
7 192.4 23 22 561.5 | 
217.6 22 23 583.3 7 
9 244.3 21 24 606.3 6 
10 | 270.7 | 20 ' 26 | 629% 5 
II 295-4 19 26 649.7 | 4 
12 321.2 18 an 672.1 3 
13 346.6 17 2 694. 2 | 
I4 370.6 16 29 714. I 
15 | 395-7 | 15 w1-7- -e1 


| 
| 
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If the Tun ſhould lean a little, as is generally the 
Caſe, that Part of it contained between the two Hoofs 
may. be inched after the ſame Manner as any of the pre- 
ceding Examples; and if to the ſeveral wet Inches of 
that Part, taken at the Dipping-place, you add the 
Depth belonging to the Drip taken at the ſame Place, 


and to the ſeveral Contents you add the Quantity of the 


Drip, you will then have a Table for the Tun in ſuch 
a Poſition, 


EXAMPLE. 


Let the Tun DEFG be propoſed. The mean Dia- 
meter of the Part 4 EF F at Top is 67 Inches, the mean 
Diameter of the ſame Part at Bottom 100, the Depth of 


the ſaid Part 12, and the Content 288 Wine Gallons. 


The whole Depth of the Tun at the Dipping-place 15 
Inches, the Depth of the Drip at the ſame Place 2 Inches, 
and the Quantity of the Drip (or Hoof F fG) 15 Gal- 
lons. 


D 


| 


„„ nn „reren * 
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The mean Diameter 67 being divided by the mean 
Diameter 100, will give .67, which ſhews, that the 
Segments are to be taken out of the 1ſt Col. and correct- 
ed by the 1ſt Table of Differences; and the Sides being 
ſtreight, the Differences are alſo to be taken out of the 


iſt Col. | 
OPERATIONS. 
24)13-(-542 nearly. 


Seg. againſt 542 in the 1ſt Col. | 5514 
Diff. againſt 54, in the fſt Col. fſt Tab. 62 
Segment corrected — 5576 
Deduct — © 
True Seg. for the Part 4 EFF at 1 Inch wet 0576 
Multiply by (twice the Cont. of 4 EF) 576 
Content of EF Fat 1 Inch wet —— 33-1776 
Depth of the Drip 2 Inches, Content 15. 
Content of the Tun at 3 Inches wet 48.1776 
24) 140.583. 
Segment againſt 583 — _ 6011 
Difference againſt 58 — Roh 96 
6107 
Ded. — — — * 
| 1107 
Multiply by —̃ͤ _ 576 
Content of 4 EFV at 2 Inches — 63.7632 
Depth of the Drip 2 Inches, Cont. 15. 
Content of the Tun at 4 Inches 78.7632 


And in like Manner all the other Contents may be 
found, as in the following Table. 


D d 2 Wet 


| 
| 
| 
| 
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Wet Quanti Dry | 
Inches. in the - ay Inches. 
2 I 5. 13 
3 48.2 I2 
4 78.8 II 
1 108.8 10 
6 | 136. 
7 | 5 $ 
| I87.1 7 
9 210.3 6 
10 231-5 5 
11 251.2 4 
12 270. 3 
13 2 7. 2 
| 14 303. 8 


As it may happen ſometimes, that the Index of Diam, 
Var. cannot be found at the Top of the Tables, that is 
when it is leſs than 67, ſome Inſtances whereof you will 
find in the foregoing Examples, I have thought it not 
amiſs to add the following Table, by which, in ſuch 
Caſes, the Variety of the Differences, in the reſpective 
differential Tables, which will correct the ſpheroidical 
Segments, will readily be known. For, if the Index of 
the Var. of Curvat. of any Utenſil be ſought in this 
Table againſt the Index of 3 Var. the Place or Co- 
lumn in which the ſaid Index, or the neareſt Number to 
it, ſtands, will ſhew the Var. of Curvat. of that Utenſil, 
and this will be the Var. of the Differences in the proper 


differential Table, which will reduce the ſpheroid. Seg. 


to the Segments of that Utenſil. 
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A 


— 5.9 


indexes Indexes of the Varieties of Curvature. 

of Diam 

Var. | ase 

I Var 2 Var 4 
Cone Conoid Var Vir Va VV Var VarlVarly Var 

40 | 520 | 580 [587]594{601]605j1 5022 62916 366 4 3 
41 | 526 | 584 1591]598|005]0121019, '626 633104 5 
42 532 588 [595/602/6og'6rs5 622/629 636104 3005 
43 | 538| 592 50960612 61962663364045653 
44 | 544] 597 e 6464 

45 | 551| 60x 608 014/621, 628'6 634041 
46 | 557 | 606 61319 626, 6321039645 
47 | 563| 610 j617j023 '630' 630043 649 
48 570 615 621280634 6411047653 
49 | 577 | 620 [626 63363964 5652658 
50 | 583 625 [631 638,044 650056653 
51 | 590 630 6 36(642/648 045, 65 500 166767 31679 
52 597] 635 6⁴¹ 647 653059 59,666 672 | 
53 | 603} 640 9226556 58 6646 70 676 6g 
54 610 646 6 58.604 67 01676 6811087109 3/699 
5 617 | 651 55 663 668 67480 686 692 697170 
5 624 657 663 668674 6801686 6911497 70370 
57 | 632 | 662 668673679 685 39: 69670270771 
58 639668 574% 685 69000 97 1 71271 
59 640 674 [679j985,690 9%“ 8 
60 653 680 85 991, 696 701707, 712717 723172 
61 | 661 | 686 1691 697 702 707% 1271872302 73 
62 | 668] 692 (697 702.707 71371972 72817 33% 3 
63 | 676] 698 70708 7137187237287 33738074 
64 | 683] 705 [7197157207251 3%734,739744174 
65 | og1| 711 716721 725 730%35 740 5710770 
66 6981 718 17231727 732737742 74075 1% 50 


— —— — ws 
_ — - 
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Indexes Indexes of the Varieties of Curvature. 
of Diam 2 

Var. 

13 6| 17) 18] 19 21122Var 
| OY Va Va Var Va VatlVarlV arſopher. _ 
5 65 6571064167 1467 8516921599706, I 20 

7 6541660[667[074081 55 . J. haps 
42 71684 91.696 70417111718 725 
| 43 068716 94\75011708 714721 728 
44 67 1197710841691 598 704[7 1197 18/724 731 
| 45 de de s ee 1497211727] 734 
46 6980704 711% 177247300 737 
47 7011703,7141721172717 34] 740 
48 70 7177/2737537“ 743 
49 70917 151722172817 341741} 747 
50 71371972517 3117381744] 750 
SI 7101722172817 3517411747] 753 
52 172017271733] 39745,751] 757 
52 72473735 74748754 760 
54 7297 35114974917 52,758] 764 
55 7 3217 38174417591755;701] 767 
56 737143045754790.795] 771 
57 7411747175217 58764769 775 
58 740,7511757 7679773 779 
59 759,756176117071772,77%) 783 
bo 755:700[766]7711776 782] 787 
61 Jeep zes 791 
62 1744749754175917047091774 7hoj785 7900 795 
| ©3 174 75459724799 77479054.70 9794] 799 
64 [75475917641769177477917831788,793 798] 803 
| bs 1759764176977 3775 78317881793797,802] 807 
| 65 Dec 7891793798803807} 812 
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To illuſtrate the Uſe of the laſt Table, let the Top- 
Diameter of the Top-Part of a Still be 21 Inches, the 
Diam. of the Baſe 41, the Height 7, and the Content 26 
Wine Gallons. And let it be required to inch the ſame. 

The Diam. at Top (21) being divided by the Diam. 
at Bottom (41) gives .51 ; but this being leſs than 67, 


and 83, which exceeds 67 as much as 67 exceeds 5r, 


being an Index of the 5th Diam. Var. to the Segments 
of the 1ſt Var. corrected by the iſt Table of Differences, 
I add the Differences between them, and the Segments 
of the 5th Var. corrected by the 5th Table of Differ- 
ences. And the Quotient of (26) the Content divided 
by (40) the circumſcribing Cylinder, viz. 650, being 
compared with the Numbers ſtanding againſt 5x in the 
laſt "Table, and the neareſt to it, (viz. 648) found to be 
an Index of the 5th Var. of Curvature, the Differences 
correcting thofe Segments wil! be of the 5th Var. This 
being premiſed, Suppoſe a Cask, whoſe Head Diameter 
is 21, Bung Diameter 41. Length 14, and Content 52. 
Inch this Cask from the Middle upwards, and from each 
reſulting Segment take .5 for the Halt that is wanting. 
OUPEKATLIUNS. 

Depth — 7 

Add — I 

Twice the Depth is 14)8.00(.571 
Seg. againſt 571, in the 1ſt Col. 5867 In Col. 5 .5796 
Diff.againſt 57, in 5thCol. of Tab.z 64 Col Tabs 28 


— — 


Segment per 1ſt Col. corrected . 5931 5824 
Seg. per 5th Col. corrected ſubſt. . 5824 


Diff. of the ſpher. Seg. corrected . 0107 
Seg. per iſt Col. corrected add 5931 


Sum — — 6038 
Deduct — 8 - 

True Seg. for 1 Inch from Bot. . 1038 
Twice the Content multiply by 92 


Content at x Inch 


5.3970 


208 The METHOD of 


14)9(.643 neatly 


Seg. againſt 643, in Col. x.is 46725 In Col. 5 659i 
Diff. againſt 64 in Col. 5. Tab. 1. is 82 Col5Tabs 34 


Seg. per 1ſt Col. corrected 6807 6625 
Seg. per 5th Col. cor. ſubſt. 6625 
Difference . 0182 
Seg. per 1ſt Col. cor. abating. ñ add . 1807 
True Seg. at 2 Inches 1989 
Twice the Content, multiply by 52 
Content at 2 Inches 10.3428 
7 
3 
0 0714 
Seg. againſt 714 in Col. 1. is 7533 In Col. 5 7354 
Diff. againſt 71, per Cols. Tabr. 65 Col Tab; 23 
7598 7377 
7377 


— — 2 


0221 


Deg. per Col. 1. cor. abating. 5 . 2598 


— — 


6 ä 2819 
Multiply by — — 52 


, Content at 3 Inches 4.6588 


Ly 


«a. i Sa 
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7 
-4 
| 140710. 786 nearl | 
7 Seg. againſt 786, in Col. . is 829 75 In Col. 5 

1 Diff. againſt 79 per Col. 5 Tab. x. ColsT 185 — 
gn 8321 8098 

3 8098 

0223 

Seg. per Iſt Col. cor. abating. 5 3321 

$3544 

52 

Content at 4 Inches 18.4288 

7 
5 
14)12(. 957 

Seg. againſt 857 in Col x. is .8963 In Col. 5 .8784 
4 Diff. againſt 86, per Cols. Tab.. 3 Cols5Tabs 13 

3 — 
_ .8960 877¹ 

7 877 

| 0189 

Seg. per Col. 1. cor. abating ,5 3960 

4149 

52 


Content at 5 Inches — 21.5748 
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G 
a 14)13(:929 | TED 
g. againſt 929 in Col. 1. 9545 In Col. 5 
Diff. againſt 93 in Col. 5. Tab. 1. , 18 Cols.Tabs 18 
9527 9413 
9413 | 
0114 
Seg. per Col. 1. cor. abating .5 4527 
—5i5 
4641 
Content at 6 Inches 24-1332 
— — 
Content at 7 Inches 26. 


Note, That in all Caſes of this Kind, if the tabular 
Height of the Segment is leſs than 500, the Segment of 
the 1ſt Var. will always be leſs than the Segment of the 
other Var. and their Difference, after Correction, muſt 
be ſubſtracted from the corrected Segment of the 1ſt 
Var. that it may be proportionably leſſened, or reduced 
to a Var. proper to the Utenſil ; and when the Height 
is above 500, the Segment of the iſt Var. will always be 
greater than the other, and their Difference, after Cor- 
rection, muſt be added to the corrected Segment of the 


1ſt Var. . 


T intended here to have added Tables of Differences 
for equating the Segments of Spheroids lying to the Seg- 
ments of other Solids of leſs Curvature ; but as theſe can 
be of Service only in ullaging cloſe Casks, and the Con- 
tents of ſuch are, in general, computed as if they were 
Spheroids, I ſhall defer it for the preſent, and only give 
the following Rule, þy which they may be eaſily re- 
duced, vx. 


From 
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From ten Times the mean Diam. of the given Cask, 
ſubſtract ſeven Times the Bung Diam. and a third Part of 
the Remainder will be the Head Diam. of a Spheroid, 
whoſe other Dimenſions and Content are the ſame with 
—> thoſe of the propoſed Cask : The Head Diam. being 
'3 thus reduced, the Cask may be ullaged like a Spheroid. 


EXAMPLE I. 


There is a lying Cask, in the Form of the middle 
Fruſtum of two parabolic Conoids, whoſe Bung Diam. 
is 38 Inches, Head Diam. 29, wet Inches & and the 


Content 272 Wine Gallons. Required the Quantity of 
Liquor in the Cask. | 
Mean Diam. multiplied by 10 is = 338.0 
Bung Diam. multiplied by 7 is — 266.0 
| 3)72.0(24 
ar  38)24.0(.63 
df 38)8.7(.229 nearly. 
p | Becauſe the 1ſt Quot. 63 is leſs than (67) the leaſt In- 
ft dex of Diam. Var. at the Top of the Table of Segments 
d for Spheroids lying, and 71, which is an Index of the 
It 2d Diam. Var. exceeds 67 as much as 67 exceeds 63, 
5 the Difference of the Segments of the iſt and 2d Varieties 
* muſt be ſubſtracted from the Segment of the iſt Var. 
ie Segment of the 1ſt Var. againſt 229 is 1440 
Segment of the 2d Var. againſt 229 is 1473 
es Difference | — 0033 
* | cms 
n Segment of the 1ſt Var, leſſened by .0033 is 1407 
1- Content of the Cask 272 
e | 
e 2814 
- 9849 
2814 
n Quantity of Liquor in the Cask is — 38.2704 
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EXAMPLE II. 


Let there be a Cask in the Form of the middle 
Fruſtum of two Cones, whofe Bung Diam. is 32 Inches, 
Head Diam. 26, Content 114 Gallons, and the wet 


_— 10. Required the Quantity of Liquor in the 
Cask. 


Mean Diam. multiplied by 10 is _ 290 
Bung Diam. multiplied by 7 is — 224 
3) 66(22 
32) 22. 00. 69 nearly. 
7 ar.) 
32) 10. 00312 
Segment (1 Var. Spher. ly.) againſt 312 is 2453 
Content — — 114 
9812 
2453 
2453 


27.9642 


If the Degree of Curvature of any Cask, or other 
Utenſil, be known, or any Judgment can be formed 
thereof near the Truth, by viewing it, the Indexes at 
the Jop of the Tables of Differences, and in the Table, 
page 205, will be found very uſeful in determining their 
full Contents. For if you take the Number under that 
Varioty, which your Judgment ſhall direct you to, 
ſtanding againſt the Index of the Diam. Var. of the Cask 
or Utenſil, and multiply it into the Area of the Bung, or 
greateſt Circle, the Product will be the Area of a mean 
Circle, obſerving to prick off three Decimals for the 
Multiplier. But as the Form of a Utenſil cannot be aſ- 
certained, with any Certainty, this Way, it has been 
uſual to find the full Contents of open Utenſils, by take- 
ing a ſufficient Number of Diameters within fide: And ! 

am 


Quant. of Liquor in the Cask 
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am of Opinion, the ſame thing may eafily be accompliſhed 
in clofe Casks, by dropping a Plumb-line from any Part or 
Parts of an Inſtrument put inat the Bung-hole diagonally, 
which the following Figure may ſerve to explain. 


The Line ab repreſents that Part of the Inſtrument put 
into the Cask, which meafures the Diagonal; gf the 
Plumb-line ſuſtained at 4 by a Contrivance formed to ſlide 
up and down the Inſtrument, fo that the Plummet may 
be made to drop from any Part of it; and / the Di- 
ſtance of the Plummet from that Part, when it reſts upon 
the Side of the Cask. 

Now becauſe the Triangles abc, dle, are ſimilar, if 45 
be the Half of ab, be will be the Half cf bc, and de the 
Half of ac ; and the Value of de (which is equal to Half 
the Bung Diam. made leſs by a fourth Part of the Diffe- 
rence between it and the Head Diam.) being taken from 
the Meaſure of /, leaves (/) Half the Difference of 
the Diameter in the Middle between the Head and 
Bung, and the Head Diameter. And whatever Part 45 
is of ab, de will be the like Part of ac, and be of bc. 
Whence it is very plain, thaz, by this Artifice, as many 
Diameters may be found within-ſide of a Cask, as the 
Gauger ſhall think neceſſary for finding its Content : 
But three Diameters, viz. the Head, Bung, and one in 
the Middle, between the Head and Eung, will be ſuffi- 

cient 
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cient for determining the Content of any cloſe Cask ; 
and three Diameters, vig. one at each End, and one in 
the Middle, will be ſufficient for determining the Con- 
tent of any open Utenſil broadeſt at one of the Ends, 
And when any open Utenſil occurs, which is not broadeſt 
at one of the Ends, if FW divide ſuch Utenſil into two 
Fruſtums, at the broadeſt Part, and take Diameters at 
each End, at the broadeſt Part, and alfo in the Middle 
of each Fruſtum, you will then have three Diameters 
for determining the Content of each Fruſtum ſeparately, 
the Diameter at the broadeſt Part being common to 
both ; and the Contents of the two Fruſtums being added 
together, you will have the Content of the whole Uten- 
fil. Here note, that the Sum of the extreme Diameters 
being added to four Times the middle Diameter, a ſixth 
Part of the whole Sum will be nearly a mean Diameter. 
And thus all Sorts of Utenſils may be gauged and inched 
always with Accuracy,. and fewer Dimenſions than the 
ordinary Practice requires. But from the Tables of Seg- 
ments and Differences herein given for that Purpoſe, 
other Tables of Segments might eaſily be derived, which 
would be better accommodated to the Inching of open 
Utenſils, what is here done that Way being intended 
_ to ſhew the Exactneſs and Univerſality of the Me- 


APPEN- 


APPENDIX. 


HAVE, in the foregoing Work, fully explained 
1 the Method of Ullaging and Inching accurately all 

Sorts of cloſe Casks, and open Utenſils, in all the 
Varieties that can well happen: But as there may be 
ſome Perſons who, perhaps, will think the Opgrations 
too tedious for common Practice, in this Appendix I 
ſhall ſhew how it may be done with Accuracy, and the 
ſame Expedition, as by the Lines of Segments, on the 
Sliding-Rule. 


The two following Tables exhibit the Errors which 
may ariſe on account of the different Proportions of the 
Diameters, by uſing thoſe Lines in determining the Ul- 
lage of any ſpheroidical Cask, whoſe Content is 215 

ons. 
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Nov, if the Segments are always taken from the 
Tables, inſtead of the Sliding-Rule, and the other Ope- 
rations are performed by the Lines A and B on the Slid- 
ing-Rule, the Content of any Ullage may be found very 
expeditiouſly, and always exact. And if the Officers 
were to place the Varieties of ſuch Casks as are fixed, or 
frequently ullaged, over the Contents in their Stock- 
books, as they eaſily might do, this would, at all Times, 
direct them to the proper Column of Segments. 

The Varieties of Casks, with reſpect to their Diame- 
ters, are aſcertained in the following Manner. | 
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( -67 5 
68 S The Cask will be of the iſt Var. 


— — — —— 29. 


or 78 —3d— 


A Head Diam. | $5 
| * the Bung 4 81 


iam. and 82 
the Quotient 


being i 84 


= 76 
Divide the | 7. C—— At 


— Lan, 


91 

2 92 

v3 

[ 94 5 — — 8th 
95 


And by the following Table, their Varieties, both 
e reſpect to their Diameters and Curvatures, will be 
nown. 
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Var, Dia 


Diam|Heai] Contents divided by the circumſ. Cylinders, 
iam by which the Var. of Curv. arediftinguiſhed. 


— 


6 101 11 

Var Var Vaſa Va 

72917 34 7317431747175 706; 
7301740 7451749175417 5 771 
7421747 75117 501760/7 777 
749753758 783 
561700 7641709177 3/77 717811785'790 
9170317077717 791/795 
774 778 7 SOT 
782.785 808 
7851788 792 8078 10814 

789 793/796 800 814817821 
799 803806 810j81 31816(520[62 3 827 
8071811181418 1782008248278 30833 
$18 821182.51828[831 534637849 
8231820 847 
8280831834 854 
839,842j8 $61 
840 86o[892186 580% 
8581860863 8650868 8708730875 


951803856868 87087278 77879862 
8708728747687 


* — 88248 84488688888 90089289489 

8 7889 897 893089 5897898 οον o q 

890 898/900 901190 3I@05/907[90819101q 12 
905,907,908 
914,915,917191519201921192 319241920927 
923,924, 920192719251930,93119321933/935 
932. 933.934{935193719238 9399499411942 
942.943 944194519401947 194519499501951 
951952 9539531954%9551956 


941 
951 


The Numbers in this Table are the Indices put at the 
Top of the Tables of Differences. 
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a 


X . — 
Diam Dan] Contents divided by the circum. — 


ytheſ 12] 13] 144 151 16] 17 18] 1 20] 21.22 Var 
—__ VarſVa weer Va PF VarV an Var Spher. 
67 [779]7751789784[7891793 798803807812, 


7941798 803 | 


8078 12816 8217 
7991803 80888 12817 821 | 


8041809 8 1368 178210826 830 
71 [7941798]502}8068 115 8198224827831 835 
72 998087 781519 82 82783 5350 839 
83215 301840] 844 


79 [844/34.71859}853 8 5668 59 8628668690872] 875 
85608 59 8620865 868087 118741877] 880 


81 8578 590862865 868187 1 8748766879882] 885 
82 864866869872 87 877 880/88 3860888 892 


82 87087 18751858 8800883 8868880891889 ] 896 
| 94 878 380 832 3 887 895 992895 807 — = 
85 884886889891 8931899 898 900 οοο e go7 | 
86 8928944896 898 9000902 904907 go 116 913 
87 800% 000 907190991191 39151917] 919 
88 9009089 1091291 91091791997 923] 925 
89 1491501719 9211922 924 9269281929] 931 
| 90 [921923924192 9271929 9319329341935] 937 | 
91 [9299399311933 9341939 937 9394942 

92 [9309371939942 9411943 944 945194948] 949 | 
93 [944 94519421947 9451949 9505253 
| 94 [952952953954 9551959 9579591959 
| CO 95 959 95009 1961 95403964 9951965 


— 


054} 955 
gbof 961 
96 
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Admit there is a Cask ſuch, that the Head Diameter 
being divided by the Bung Diameter, the Quotient will 
be 77 ; and the Content of the ſame Cask being divided 
by its circumſcribing Cylinder, the Quotient will be $33. 
77 being found in the 2d Col. of the laſt Table ; againſt 
it, in that Col. which is numbered 13, is 833. And 
theſe being found in a Line that belongs to the 4th dia- 
metrical Variety, as appears by the iſt Column, the 
Table ſhews, that the Cask is of the 4th Variety, with 
reſpe& to its Diameters, and of the x3th Variety with 
reſpect to its Curvature. And any Ullage taken in this 
Cask muſt be computed by the 4th Col. of Segments ; 
and (if you would have it accurately) thoſe Segments 
muſt be corrected by the Differences in the 13th Col. of 
Differences, of the 4th differential Table. 


There is a Tun, or other Utenſil, ſuch, that the 
Diam. of the leſſer Baſe being divided by the Diam. of 
the greater Baſe, the Quotient will be 72, and the Con- 
tent of the ſame being divided by its circumſcribing Cy- 
linder, the Quotient will be 819. 

72 being found in the 2d Col. the 1ſt Col. ſhews, that 
this Tun is of the 2d diametrical Variety; and 819 (be- 
ing compared with the Numbers ſtanding againſt 72) is 
found in the Col. numbered 17; which ſhews, that this 
Tunis of the 17th Variety of Curvature. Therefore it 
may be inched by the Segments of the 2d Var. corrected 
by the Differences of the 17th Var. in the ad differential 
Table. 


There is a Tun, or other Utenſil, ſuch, that the Diam. 
of the leſſer Baſe being divided by the Diam. of the 
greater Baſc, the Quotient will be 69, and the Content 
ot the ſame being divided by its circumſcribing Cylin- 
der, the Quotient will be 767. 

69 being found in the 2d Column, the 1ſt Column 
ſhews, that this Utenſil belongs to the 1ſt Diam. Var. 
and 767 being compared with the Numbers ſtanding 
againſt 69, the neareſt to it (v;z. 769) is found under the 

th Var. which ſhews, that it alſo belongs to the gth 
ar. of Curvature, Therefore this Utenſil may be 
inched 
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inched by the Segments of the 1ſt Var. corrected by the 
Differences of the gth: Var. in the 1ſt different. Table. 


The ſame Method is to be obſerved in determining 
the Varieties of any other Cask, or Utenſil, that may be 
propoſed ; and here note, that when the Quotient of 
the Content divided by the circumſ. Cylinder, happens 
to fall in the Col. for the 1ſt Var. the Utenſil will be co- 
nical, or ſtreight-ſided ; when it falls in the Col. for the 
2d Var. it will be conoidical; and when it falls in the 
Col, tor the 22d Var. it will be ſpheroidical. 

The Variety of any ſpheroidical Cask, with reſpect ta 
its Diameters, being known, or thus determined, the 
Method of computing the Content of the Ullage by the 
Tables, and the Lines A and B, on the Sliding-Rule, 
will be as follows : 


iſt. Set the Length, or Bung Diameter on A (according 
as it is a ſtanding or lying Cask) to Unity on B, and 
againſt the wet Inches on A is the tabular Height of the 
Segment on B, which look for in the 1ſt Column of the 
Table of Segments, and againſt it (in the Column proper 
to the Variety) you'll fiud the true Segment. 

2dly. Set Unity on A to the Content on B, then 
againſt the Segment (found as above) on A, is the Con- 
tent of the Ullage on B. 
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There is a ſpheroidical Cask, whoſe Length is 54 
Inches, the Content 215 Gallons Wine Meaſure, and the 
wet Inches, or Depth of Liquor in the Cask 12. 3. [the 
Bung Diam. is 37.1, Head Diam. 27.8] It is required to 
find how much Liquor is in the Cask. 


3d Variety Diamet. 


iſt. 54 on A being ſet to Unity on B, againſt 12.3 on 
Ais 228 on B, and againſt 228 (in the 3d Col. of Seg- 
ments ſtanding Table) is . 1953. 

2dly. Setting Unity on A to 215 on B, againſt .1953 
(or 195) on A is 42 on B, which is the Quantity of Li- 
quor in the Cask. K 

Mom 
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here is a ſpheroidical Cask, whoſe Bung Diameter 
is 35-3, (Head Diameter 32.17 wet Inches 8.5, and the 


Content 215 Gallons, Required the Quantity of Li- 
quor in the Cask. 


yth Variety Diamet. 


35.3 on A being ſet to Unity on B, againſt 8.5 on A 
is 241 on B. And againſt 241 (in the 7th Col. of Seg- 
ments in Table for lying Casks) is .1778. 

Wherefore, ſetting Unity on A to 215 on B, againſt 
1778 (or 178) on A is 38.2 on B, which is the Quant. of 
Liquor in the Cask. 


To inch any Spheroidical Casx. 


Set the Length or Bung Diam. (according as it is a 
ſtanding or a lying Cask) on A to Unity on B, and againſt 
the ſeveral wet Inches on A, vou will have the tabular 
Heights of the Segments on B, which ſet down on a 
Piece of Paper againſt 1, 2, 3, Sc. reſpectively, till 
you have gone through half the Cask. This being done, 
take (from the Table) the Segments ſtanding againſt 
thoſe ſeveral Heights; and, having ſet Unity on A to 
the Content of the Cask on B, againſt the ſeveral Seg- 
ments on A, you will have the reſpective Contents on 
B, for 1 Inch, 2 Inches, 3 Inches, Cc. 


EX AMP L E. 


There is a ſpheroidical Cask, whoſe Length is 40 
Inches, and the Content 97 Gallons, the Bung Diam. 


being 32, and Head Diam 24. It is required to inch 
the ſame in an upright Poſition. 
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3d Diamet. Variety. 


Set 40 on . 7 0171 
A to Uni * ; 10354 
3 wy 3 ron A, is & 75 on B 22 mo 0549 
againſt ( _=_ 1 9754 
5 125 .0970 
Se. Oc. &c 
, (-o71\. 1,6 Cont. at Inch 
_— 0354 134 Cont. at 2Inch. an. 
47 0549 on A, is 55, 3 Cont. at zInch. B 
97 : 1.0754 7,3 Cont. at 4Inch. | 
Sa .0970 9,4 Cont.at 5Inch. | 
&c. e. 


The Content at 19 Inches, ſubſtracted from the whole 
Content, leaves the Content at 21 Inches, the Content 
at 18 Inches, ſubſtracted from the whole Content, leaves 
the Content at 22 Inches, and the Content at 17 Inches, 
ſubſtracted from the whole Content, leaves the Content 
at 23 Inches, and ſo on, till you have gone through the 


remaining Half. 


There is a Cask, [which is the middle Fruſtum of two 
parab. Conoids, ] whoſe Length is 70.2, Content 225. 2, 
and the wet Inches 26. [Bung Diam. 38.4, Head 
Diam. 28.8] Required the Quantity of Liquor in the 
Cask. 

This Cask, by the preceding Methods, will be found 
to be of the 3d Variety Diamet. and of the 2d Variety 
of Curvature. 

Therefore, firſt ſetting 8 on A to Unity on B, 
againſt 26 on A is 370 on B. 

Againſt 370 (in Col. 3. of Seg, for ſtand. Casks) is . 3493 
Againſt 37 (in Col.2. of Diff. 3d different. Table) is 64 


True Segment 3429 
Laſtly, Setting Unity on A to 225, 2 on B, againſt 

3429 (or 343) on A, is 77.2 on B, which is the true 

5 of Liquor in the Cask. 

* | Gg The 
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The MET HOD of 


The following Table, which is deduced from the 
Tables of Differences, ſhews the greateſt Variations of 
the ſpheroidical Segments from the true Segments, that 
can happen, in the ſeveral diamet. Varieties, on account 
of the Difference of Curvature, in Gallons and tenth 
Parts of a Gallon. And the Height of the Segment, to 


produce ſuch Errors, muſt be nearly One-third, or Two- 
thirds of the Length. - " 
on-] 1 | 2 &:-1 © N 
dent Var. War. Na. Vir Var. — Var. Var | 
of the Diam DiamDiam Diam Diam Diam Diam x 
Cask | - 2 a | | 
or 
Uten- f | | | 
fil in | 
Gal- | | | 
lons. | 5 
(Gal. al. Gal. Gal. Gal. |Gal. Gal. Gal. 
1000] 9.6 7.8] 6.4 5.6] 4.0] 3.0] 2.00 1.1 
950 17 7.4] 6.1] $5.3] 3.8 2.9 1.9 1.0 
00 6 7.0] 5.5] $5.0] 3.60] 2-9] 1.8] 1.0 
50 8.2] 6.6] 5. J 4:3] 3.4 2.6] 1:7] 0.9 
800] 7.71 6.2] 5-1] 4-5] 3-2] 2-44 1.6 o. 
750] 7-2 3-1 4%. 4-24 3-7 23 1-5] 0-0, 
700] 6.7] 5-5] 4:5] 3.9 2. 2-1] 1.4] 0.8 
650 6.2] 5.1] 4-2] 3-6] 2.6] 2.0] 1.3 0.7 
600] 5.3] 4.7] 3-8] 3-44 2.4 2-8] 1.2] o. 7 
550 F. 4.3] 3-5] 3-1] 2-2] 1-7] 1.1 0.6 | 
500| 4.8] 3.9] 3-2] 2.5] 2.0] 1.5] 1.0] 0.6. 
450 4+ 3.5} 2. 2.5] 1. 1.4 O0.9] o. 5 
400| 3-5] 3.1] 2-60] 2-2 1.60 1.2] 0.8) 0.4 
350] 3-4 2.7] 2-2] 2.00 1.4] 1-1] 0.7] 0.4 
| 300] 2-9] 2-3] 1-9 1-7 1-24 0-9] 0.6] 0.3 
| 250] 2.4 2.0] 1.00 1.4 1-0} O.5] O.s| 0.3 
| 200| I. I-Of 1. I.I o. 8 o. Og} o. 2 
150 1.4 1.2] 1.0] 0.8] o. 6 o. 5 o. 3 o. 2 
100] 1.0] b. 8 0:6] o. 0.4] 0.3] 0.2] 0.1 
| 5ol o. d .o4] o. 3 o. 31 0.2] o.2] . 1 0.1 


= 
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By the above Table it appears, that if the Content of 
an upright Cask, or other Utenſil, which is of the 8th 
diamet. Variety, does not exceed 300 Gallons, the 
ſpheroidical Segments will always give the Content of 
the Ullage true within 3 of a Gallon, be the Curvature 
what it will. And if the Content of an upright Cask, 
which 1s of the 6th diamet. Variety, does not exceed 150 
Gallons, it appears by the ſame Table, that the Content 
of the Ullage may always be computed by the ſpheroidi- 
cal Segments within Half a Gallon of the Truth, let the 
Curyature be what it will. 

The Buſineſs of inching all open Utenſils, by this Me- 
thod, will come under, or may be reduced to, one of 
the four following Caſes. 


Caſe 1. When the Utenſil ſtands upon its leſſer Baſe, and 
the Diameters increaſe continually from the 
Bottom upwards, obſerve this Rule : 


Set twice the Depth of the Utenſil on A to Unity on 
B, and againſt the ſeveral wet Inches on A, you will 
have. the reſpective tabular Heights of the Segments on 
B, which ſet down on a Piece of Paper againſt 1, 2, 3, 
dc. reſpectively, till you have gone through the whole; 
which being done, take (from the Table) the Segments 
ſtanding againſt thoſe ſeveral Heights, and correct them 
by the proper different. Table. Then, ſetting Unity on 
A to twice the Content of the Utenſil on B, againſt the 
ſeveral Segments ſo corrected on A, you will have the 
reſpective Contents on B for 1 Inch, 2 Inches, 3 Inches, 


&c. | 

N. B. It may happen, in very large Utenſils, that the 
Contents thus found, will differ a ſmall Matter from 
the Truth, by reaſon the Tables are not ſufficiently 
extended ; but, by dividing them into two or more 
Parts, and inching thoſe Parts, as if they were ſeparate 
Utenſils, you may approach to any Degree of Accu- 
racy that you pleaſe. 


Caſe 2. When the Utenfil ſtands upon its greater Baſe, 
and the Diameters decreaſe continually from 


the Bottom upwards, obſerve this Rule: 
Gg2 Inch 
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Inch it down by the laſt Rule, and then ſubſtract the 
Contents ſeverally trom the whole Content, the Remain- 
ders will be the Contents for the ſeveral wet Inches. Or, 
ſet twice the Depth of the Utenſil on A to Unity on B, 
and againſt the ſeveral wet Inches increaſed by the Depth 
of the Utenſil on A, 1 will have the tabular Heights 
of the Segments on B, which ſet down againſt 1, 2, 3, 
Sc. reſpectively, till you have gone through the whole. 
Then take (from the Table) the Segments ſtanding 
againſt thoſe ſeveral Heights, which correct (if neceſſary) 
by the proper different. Table; and, having ſet Unity on 
A to twice the Content of the Utenſil on B againſt the 
ſeveral Segments ſo corrected and leſſened by .5000 on 
A, you will have the reſpective Contents on B for x Inch, 
2 Inches, 3 Inches, Sc. | 


Caſe 3. When the Utenſil ſtands upon its leſſer Baſe, and 
the Diameters firſt increaſe, and afterwards de- 
creaſe, from the Bottom upwards, obſerve this 
Rule : 


Set twice the Diſtance of the Diameter, taken where 
it bulges moſt from the Bottom on A to Unity on B, 
and againſt the ſeveral wet Inches on A, are the tabular 
Heights of the Segments on B, which ſet down againſt 
I, 2, 3, Ec. reſpectively, till you have gone through 
with the whole. This being done, take 9 5 the 
Table) the Segments ſtanding againſt the ſeveral Heights, 
which correct (if the Utenſil is not ſpheroidical) by the 
proper Tables of Differences; and then, if you ſet Uni- 
ty on A to twice the Content of the Part contained be- 
tween the Bottom and Place where it bulges moſt on 
B, againſt the ſeveral Segments corrected on A, you'll 
have the reſpective Contents on B for 1 Inch, 2 Inches, 
3 Inches, &c. 


Cafe 4. When the Utenſil ſtands upon its greater Baſe, 
and the Diameters firſt increaſe, and afterwards 
decreaſe from the Bottom upwards, obſerve 
this Rule. 


Inch it downwards by the laſt Rule, and the Contents, 


fo found, being ſeverally ſubſtracted from the whole 
Content 
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Content of the Utenſil, will leave the Contents anſwer- 
ing to the ſeveral and reſpective wet Inches. Or, you 
may divide it into two Parts, where it bulges moſt, arid 
inch each Part ſeparately by the 1ſt and 2d Rules. 


EXAMPLE to Caſe 2. 


There is a Tun whoſe Diam. at Bottom is 108 Inches, 
the Diam. at Top 93, the Depth 3o, and its Content 


857 Gallons. 

(6th Variety Diametrical, 6th Variety of Curvature.) 
Go onA be { 31 517 And the true C. 0195 
ing ſet Uni-] 32 (on A, J. 533 (on Seg. leſſen'd 3.0373 
ty on B, ] 33 lis 550 [B. by. 5000 will)]. o563 
17 50%) be 753 

Sc. Sc. oc. 


Per Col. 6. of Segments corrected by Col. 6. of Dif- 
ferences in the 6th differ. Table. 


Unity being C. 0195 3,4 Cont. at i Inch 
ſet on A to J. o373 (on A, } 63,9 Cont. at Inch. (on 
1714 on B, 3. o56 ( is 96, 5 Cont. at 3Inch. (B. 
againſt 0753 129, 1 Cont. at 41nch. 

Sc. &c. 


EXAMPLE to Caſe 3. 


There is a Tun, whoſe Diameter at Top is 83, at the 
greateſt Bulge $9, and at the Bottom 80. The Biſtance 
of the greateſt Bulge from the Bottom 21, and whole 
Depth 36. The Content from the Bottom to the greateſt 
Bulge 421,6, and the Content from the greateſt Bulge to 
the Top 301.1. Content of the whole Tun 722.7. 
The Diam. at the Bottom (80) being divided by the 
Diam. at the greateſt Bulge (89), and the Content of the 
lower Part (421.6) by its circumſcribing Cylinder 
463,28) will ſhew, that the Tun is of the 7th Diamet. 
ar. and of the 5th Var. of Curvature. 
Therefore take the Segments from the 57th Col. and 
the Differences from the 5th Col. of the 7th Table. 


The METHOD 
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178 : 1 41 C0210 
.2 a 47 on. F ; FX, -0424 
2% / 5 
4 | . .Q 
a Se. &c. | 2 . we? 
ES: | 2 . ooo 
. 1 5 : 0009 
Difference againſt 7209 \ cont 
9 .0012 
Ec. Or. 


And the Differences being added to the ſpheroidical 
Segments, as the Table directs, the true Segments will be 
0212, . 0433, · 0644, . 0868, SS. 


Now, Unity (0212 17.9 Cont. at 1 Inch 
being ſer on ). 433 ( on A, ] 36.5 Cont. at 2 Inch. (on 
A ro 843, 2.0644 (is 54.3 Cont. at 3 Inch. ¶ B. 
onB, againſt ou 73.2 Cant. at 4 Inch. 

| 5 &c. 


All the Contents to 21 Inches being found, the reſt 
may be obtained in the following Manner. From 
$43.2 take the Content at 20 Inches, and the Remain- 
der will be the Content at 22 Inches. From 843.2 take 
the Content at 19 Iuches, and the Remainder will be the 
Content at 23 Inches, and ſo on to the End. 


To find the full Content of any Cask, or other 
Utenſil, by the Table, page 220, 221. 


Rule. Divide the Diameter of the Head, or leſſer Baſe, 
by the Diameter of the Bung, or greater Baſe, 
and look for the Quotient in the 2d Column of 
the Table; then, if the Utenſil be conical, take 
the Number ſtanding againſt the ſaid Quotient 
in the Col. for the iſt Var. which multiply into 
the Area of the Bung, or greateſt Circle, and 
this Product, by the Length or Depth; and _- 
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laſt Product will be the Content of the Utenſil, 

obſerving to point off three Decimals for the 
Number taken out of the Table. If the Utenſil 
ſhould be conoidical, take the Number ſtanding 
againſt the ſaid Quot. in the Col. for the 2d 
Var. and if ſpheroidical, take the Number 
ſtanding againſt the ſaid Quot. in the Col. for 
the 22d Var. but if it does not happen to be- 
long to either of theſe Forms, take the Number 
ſtanding againſt the ſaid Quot. under that Var. 

which you imagine comes neareſt to the Var. of 
the Utenſil, and with theſe proceed, as with the 
firſt-mentioned Number, and you'll obtain the 
Content very nearly. | 


Tf the above-mentioned Quotient ſhould be leſs than 67, 
look for it in the 1ſt Column of the Table of Indexes, 
page 205, 206, and take the Number ſtanding againſt 
it under that Var. in this Table, which you think comes 
neareſt to the Variety of the Utenſil. Multiply this 
Number into the Area of the Bung, or greateſt Gircle, 
and the Product by the Length ; ſo ſhall the laſt Product 
be the Content, obſerving (as before) to point off three 
Decimals for the Multiplier taken out of this Table. 

Such open Utenſils as are not broadeſt at one of the 
Ends, muſt be divided, at the broadeſt Part, into two 
Fruſtums, and the Content of each Fruſtum found ſe- 
parately. 
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E RRAT A. 
Page 6. I. 9. for Quotient of the Cube read Cube of the Quo- 1 
tient P. 8. 1. 20. for I r. 4; P. An! 
Fraction read 2+rr. 


